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SOME PROBLEMS OF THE NORTH CENTRAL 
MBED CONTROL CONFERENCE 


. Worsella 


Fellow members of the North Central Weed Con- 
trol Conference — and friends; it is with a great 
deal of pleasure that I open the seventh annual 
meeting of our organization. My remarks here this 
morning will have to do with some of the important 
developments during the past year and to call to 
your attention some of the problems now confronting 
this conference and on which it will need to take 
action. 

This conference has enjoyed considerable suc- 
cess since its beginning some six years ago. It 
has grown in membership, has created considerable 
attention and is financially stable. As stated by 
R. 8. Dunham, 1949 President, Much of this mst be 
attributed to the glamor of 2,4-D, When the glow 
of the hormone type herbicide begins to dim, what 
then?“ I think we have two alternatives. First, 
we can ride along on our laurels and become a con- 
ference of paper-readers, and technic-perfecters, 
meeting annually for this purpose. Or, second, we 
can accept the challenge so ably stated in our con- 
stitution and become a constructive force in molding 
the weed control work in the states and Canada. 

It might be worthwhile to review at this time 
our objectives, examine how well we are achieving 
them and plan our course for the future. Our con- 
stitution states "The purpose is to exchange ideas, 
experiences, opinions and information, and discuss 
and plan means of securing more adequate weed con- 
trol through more and better correlated and coordi- 
nated effort on weed research and control by Feder 
al, Dominion, State, Provincial, and local public 
and private agencies". 

I realize that six years is much too short a 
period to reach the objectives set forth in our 
constitution. Frankly, however, during this period 
I think we have drifted a little too much to one 
segment of our objective; namely, research, and have 
given much too little attention to the other impor- 
tant fields of specialization that make up this con- 
ference. This might de a natural development real- 
izing the urgent need for basic information upon 
which to develop sound weed programs. Much praise 
must be given to the research personnel for their 
interest, persistence and accomplishments. This is 
the result of their coordinated and continuous pro- 
gram which is being worked on throughout the year 
as well as during the period of this conference. 
Tor example, few realize that the research group 
has already been in session since Sunday noon in 
order to make this conference more successful.. It 
is with satisfaction that I report that the industri- 
al and the regulatory sections, also, have had early 
sessions during the past two days to attain this ob- 
jJeotive. It is hoped that this will continue and 
expand, resulting in a more complete and balanced 
conference. This conference is made up of members 
with wide interests, but working together as a team 
it can develop materials and methods, and organize 
programs that will be effective in executing its 
responsibilities. 

Other meetings and associations exist which 
are better qualified to take up our specific and 
specialized interests, but this conference is 
unique in trying to integrate and mold the program 
towards sound weed control. Should we lose this 
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objective, the conference, in my opinion, has no 
business in existing. 

During the past year several goals of this 
conference have been reached. Of great importance 
is the establishment of the Association of Region- 
al Weed Control Conferences. Its charter members 
consist of the Western Weed Control Conference, 
North Central Weed Control Conference, the North- 
eastern Weed Control Conference, and the Southern 
Weed Conference. Each member conference is repre- 
sented by two delegates who constitute the offi- 
cials of the Association. 

It's purpose is to coordinate the activities 
of the member conferences on weed control problems 
of national scope. Such items as a Weed Publica- 
tion, National meetings, and legislative matters 
are problems national in scope and are now receiv- 
ing attention by the Association. Other problems 
approved by member conferences can be submitted to 
the association for its consideration and action. 

Steps are under way to incorporate the Horth- 
Central Weed Control Conference. After minor 
changes are made in our constitution and by-laws 
your directors will take the necessary action to 
obtain formal approval of the Articles of Incorp- 
oration. This, of course, will place this conf- 
erence on a sounder basis and yet relieve your 
officers of some of the present risks that should 
be assumed by the conference. 

Reference was made earlier to a Weed Pubdli- 
cation. A committee representing the Association 
of Regional Weed Control Conferences has been very 
active in assembling information relative to costs, 
types of periodicals, possible editors, etc. The 
publication of a national, or international, weed 
magazine is no small undertaking. Your directors 
have given their approval for the publishing of a 
weed journal. There are many problems that this 
conference will need to decide soon as we have 
assumed many responsibilities. We will need to 
give the publication our full support by becoming 
active subscribers, supplying articles and news 
freely as well as by contributing service. 

Considerable interest is being shown, espec- 
fally by other conferences, in holding a national 
meeting. For the present, however, because of the 
divergent interests and viewpoints of the members, 
many see no need for it while others are in favor 
of a national meeting. Further study of this is 
under way. 

To date, we have grown rather rapidly. We 
need to decide how large an organisation we want. 
There are, of course, advantages and disadvantages 
to all large organizations. Among the disadvant- 
ages is the fact that the interests of the members 
mey be so varied that it is difficult to agree on 
important problems and policies. However, diver- 
gent viewpoints provoke thought and discussion and 
may not only result in the solution of greater 
problems but also in the conference assuming great- 
er responsibility and influence. It does not 
matter too much whether we become larger or small- 
er, the important thing is how best to maintain 
interest of the members and increase their partici- 
pation in the conference activities throughout the 
year. This is the real challenge. 

There are other problems and needs tut I shall 
mention only one more. Representing an educational 
and research institution it may come to ay attention 
more often than to those working in other lines. I 
am referring to the great need for men trained in 
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weed work to assume the responsibilities that have 
arisen in this greatly expanded field. Few edu- 
cational institutions offer more than one or two 
courses and still fewer set up curricula that lead 
to degrees in this field. For more effective weed 
control we need more fundamental research, sound 
and proven educational and regulatory procedures 
integrated and in cooperation with industry. To 
accomplish this, men must be trained in the science 
of weed control. 

In closing I want to express my appreciation 
to the many members who during the past year work- 
ed on committees and assumed other responsibilities 
in the interest of this work. Some of their accom 
plishments are already in evidence, others will be 
reflected throughout this meeting. With this kind 
of interest and support I have no fears for the 
future of the North Central Weed Control Confer- 
ence. 


THE BOLE OF ENVIRONMENT IN WEED GROWTH 
Frits . Went 


When I worked 25 years ago with the growth hor- 
mone, I had many wild ideas about what it might do 
once it were available in large quantities, but I 
never dreamed that it would lead to the development 
of weed killers. This is an excellent example, how 
fundamental research may lead to the solution of 
very practical problems. We only can say: knowledge 
about the growth process is fundamental for anything 
connected with production in the field, be it posi- 
tive or negative. But the basic principle of re- 
search: excursion into the unknown, precludes the 
prediction of resulte. This can be done when suf f- 
cient basic knowledze is already available; then 
the problem becomes one of engineering. Therefore 
dase research cannot possibly work with a research 
program. A research program will generally only 
turn up what is obvious. 

The fight against weeds has progressed from the 
obvious, the mechanical removal, to highly imagin- 
ative procedures such as 11 sprays and hormone weed- 
Killers. When introduced neither of these processes 
could be predicted to be effective on the basis of 
existing tmowledge. Thus we can be fairly certain 
that in the future many other completely unexpected 
procedures will be discovered. 

I am not a specialist in 11 or hormone weed 
killers, and I could not possibly tell you anything 
new: suggestions along these lines which I could 
pass on would be the obvious deductions which basic 
knowledge, common to all of us, would dictate, and 
of which many of you heve thought yourselves. There 
are, however, some other aspects of weed development 
which are not so commonly considered, and which 
touch lines of research in which I am at present 
engaged. These might be called the ecological as- 
pects, in which the weed is studied in relation to 
ite environment: soil- climate surrounding vege- 
tetion- animals. 

Whether a weed will grow in a particular loc- 
elity will depend in the first place - and largely - 
on whether its seed germinates or not. The common 
conception of germination is, that it occurs almost 
universally, and that it is not much of a factor in 
the establishment of a weed crop. This is certainly 
not generally true, and germination is the most imp- 
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ortant single limiting factor in the succession of 
events which leads to a weed problem. 

Numerous experiments have been started, and 
some have been concluded, to find out how long 
seeds can remain viable in soil under field con- 
ditions. In general it has been found that weed 
seeds retain full viability for periods of 10 years 
when buried in soil, even though the soil is moist 
and the temperature presumably is favorable for 
germination. After 20 or 30 years s considerable 
percentage of buried seeds is still viable. There 
fore, even when no new weed seeds are brought into 
a soil, dozens of years of continuous weed removal 
are necessary to exhaust soil from its natural 
complement of weed seeds. Almost every field 
which has been cultivated has a weed seed supply 
sufficient for a dozen years or more, and there- 
fore the source of weed seeds does not need to con- 
cern us at present: they are there. 

What makes weed seeds germinate? 

The first condition is: there must not be any 
other plants growing. Therefore, plowing or 
disking is a prerequisite for weed germination 
just as it is necessary for the germination of the 
crop plants which are sown. We know remarkably 
little about the mechanism by which growing plants 
prevent seeds from germinating. It is not a ques- 
tion of light, nor of competition for water or 
nutrients. This is obvious, because most seedlings 
grow well in shade, and germination may occur 
immediately after disking, with the same water and 
nutrient supply of the soil as when the previous 
vegetation was growing. It seems that most roots 
of plants excrete materials that inhibit germin- 
ation. This has only been proven in a few cases 
(Guayule, black walnut), tut general field obser- 
vations would tend to support the viewpoint, that 
germination inhibitors not only exist in soil but 
ere wide-spread, and in many cases they are spec- 
ific. I do not want to review the literature in 
this field: Evenari has given a good summary in 
the Botanical Review (1949). I only want to point 
out a few observations. When barley is sown thick. 
ly, fewer weeds develop than when sown thinly. 
When flats are filled with a good soil, containing 
numerous weed seeds, they will germinate in large 
numbers. But when seeds like tobacco are sown in 
those flats, far fewer weed seeds germinate. 

There is also another factor involved in weed 
germination: the nature of the pre-existing vege- 
tation. The most interesting study of this phen- 
omenon I know is a publication by W. C. J. Kooper 
(1927). From personal observations I can vouch 
for the accuracy of Kooper's description of the 
weed vegetetion in Bastern Java. The two most 
important crop plants there are rice and sugar 
cane, with corn as a second crop plant. After the 
harvesting, the fields are usually immediately 
plowed and sometimes left fallow for a few months. 
During those months a dense cover of weeds dev- 
elops; a fairly large number of distinct weed 
communities can be recognized. The most remirk- 
able facts discovered by Kooper in these weed con- 
munities were: 1) in the same spot always the 
same weed community, in the same numerical combin- 
ation of the same species recurs, 2) in differ- 
ent climatic provinces the same weed commnities 
occur, 3) the bonity of the soil is strongly corr- 
elated with the various weed communities, and 4) 
the floristic composition of a particular community 
is already determined at the earliest stages of 
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germination: as many seedlings germinate, so many 
plants will occur in the final commnity. 

This latter point is of the greatest theoreti- 
cal significance. It shows that the floristic com 
position of a weed community is not determined by 
the survival rate of the plante, not by a struggle 
for existence, but by differential germination. 
Kooper gave direct proof that only seeds of the 
species belonging to the commnity normally dev- 
eloping in a particular spot, would germinate 
there. He took seeds of two species, A and B, and 
sowed them together in community 1, normally only 
containing species A, and in community 2, in which 
only species B occurs. It turned out that in the 
soil supporting community 1 only seeds of A germ 
inated, and in community 2 only seeds B, even 
though the seeds of both species were viable, and 
were subjected to the same climatic influences. 

The only difference lay in the previous weed com 
munities. In both cases a crop of sugar cane, sim 
110 rly fertilized, had preceded the weed sowing. 

Therefore we can conclude that there is a very 
strong influence of the previous vegetation or of 
the pre-existence of certain seeds in the soil on 
the germination and establishment of a weed flora. 
The most remarkable fact is that always certain 
combinations of plants in the same numerical pro- 
portions recur, which would suggest that some 
chemical equilibrium in the soil is influenced by 
dne weed plants or by their seeds, and that this 
chemical equilibrium determines which seeds will 
germinate. 

This might seem a rather preposterous con- 
clusion if we did not have some other evidence to 
the same effect. We ‘mow that in the case of cer- 
tein parasites such as Orobanche and Strigs, their 
seeds only germinate when they are in the immediate 
neighborhood of roote of their host plant. This 
has been shown to be due to chemical excretions 
from the roots of the host plant. In experiments 
carried out in Austria, Algiers and South Africa 
it was found that root extracts were able to make 
the parasite seeds germinate in vitro. 

In some preliminary experiments with a desert 
plant, Rafinesquis neomexicana. I found that their 
seeds did not germinate in pure sand, but did so 
when seeds of other plants were germinating in their 
immediate neighborhood. This plant normally grows 
in between shrubs, usually Franserig or Krameris. 
and seldom is found growing by itself, away from 
other plants. Therefore the occurrence of Min- 
esguis seems to be determined by the presence of 
chemicels emanating from other plants such as 


The preceding remarks all were concerned with 
biotic factors influencing germination. The clim 
atic factors are at least as important, and some- 
thing is known about their effects. 

In the first place there is no rain. In wet 
climate it is difficult to assess the importance 
of rain for germination, but in drier regions some 
very interesting relationships have been found. 
Let me recount some of my observations on the re- 
lationships between climate and the germination of 
desert plants. The desert climte is much more 
violent then any others, with extremes in temper- 
atures and precipitation. In the Southern Calif- 
o nie deserts not more than a few rains occur each 
year, and therefore it becomes possible to investi- 
gate the effect of each individual rainfall. Some 
of the most interesting observations were: 

1) After a light rainfall, of 1/2 inch or less, 


practically no seeds germinate. Yet, the soil may 
get moistened to a depth of 6-8 inches. Since the 
seeds which should germinate are all in the upper 
inch of soil, it is difficult to imagine why no 
germination occurs. Pre-existing shrubs, like 
ocotillo or creosote bush, will immediately respond 
to such a light rain with the development of a new 
set of leaves. 

2) After a heavier rain, of approximtely one inch, 
germination is quite extensive. The upper layers of 
soil will be just as wet as after a lighter rain. 
One might ask how do those seeds in the upper inch 
of soil perceive that moisture penetration has ex- 
ceeded 10 inches, so that after germination they are 
assured of a sufficient moisture supply for further 
growth. 

3) After a very heavy rain of two inches or more, 
germination is enormous, and 5,000-10,000 seedlings 
per square yard were counted 1-2 weeks after such a 
rain. 

4) Moisture by itself is not sufficient for germ- 
ination. Along water courses which come from the 
surrounding canyons and which gradually disappear 
in the desert, no germination occurs, except after 
a rain. 

5) after a light rain it is common to find some 
germination along the sides of roads, but not fur- 
ther away in the desert itself. It is possible to 
account for all these apparently disconnected obser- 
vations by taking into account some basic inform 
ation on germination. 

A) Many seeds contain germination inhibitors 
(Pectis, Buphordia). When such seeds are placed in 
a moist surrounding, they cannot germinate until 
the inhibitor is removed. This can be done by 
leaching in running water, by washing in strongly 
oxidizing solutions, such as 1202 or CaOCI2, or by 
germinating them on charcoal, that we are 1 
here with water soluble inhibitors can be shown by 
placing the leached seeds, which would normally 
germinate, in their own diffusete, where germination 
ie suppressed again. Therefore seeds containing 
water soluble inhibitors can germinate only when 
rains of sufficient intensity have leached out the 
inhibitors: in practice this means that with less 
than half an inch of rain no germination occurs de- 
cause of insufficient leaching, except where water 
has run off a road. There the amount of water seep- 
ing past the seeds may correspond to a rainfall of 
one inch or more, and consequently sufficient leach- 
ing has occurred to allow germination. 

B) It seems to de a common property among seeds 
not to germinate when there is even a slight concen- 
tration of salts in the soil. A heavy rain will 
leach these salts down, a light rain will let then | 
stay in the surface layers and thus thwart germin- 
ation. This is the explanation for the lack of 
germination along streams in the desert; their 
water contains a sufficient amount of salt to pre- 
vent germination. 

C) The seeds of shrubs and trees growing in 
washes in the desert have usually such hard seed 
coats, that the bre cannot break them, and thus 
they are forever locked up, unless the seed coat is 
removed. This may happen, when after a heavy rain 
water, mixed with sand and gravel, rushes down the 
wash. This grinds off the seed coat until the 
embryo can dreak through, and this accounts for the 
occurrence of these shrubs and trees in the lowest 
parts of desert washes, and their germination only 
after a very heavy rain. 


In addition to the effects of rain on germin- 
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ation, there is a ry strong effect of temperature. 

After a heavy summer rain we will find billions 
of seedlings in the desert. Most desert shrubs 
germinate only in summer; they need fairly high 
temperatures. In addition we find seedlings of 
about 10 summer annuals, belonging to the genera 
Boutelous, Amaranthus. Portulaca. Mollugo, 

Dis, Boerhaavia, Pectis and Aristida. But there 
is not a single seedling of winter annuals. 

After a late autumn or early spring rain of 
sufficient intensity again billions of seedlings 
will appear, but not a single summer annual will 
germinate. This seasonal difference in germin- 
ation is entirely a temperature effect. Seeds of 
Pectis papposs, for instance, do not germinate at 
low temperatures, as laboratory experiments have 
shown. They can be germinated at any time of the 
year when first subjected to sufficient leaching 
and then to a temperature over 20° C. On the other 
hand Maria seeds need temperatures below 20° to 
germinate, and Maria chrysostoms is a spring or 
winter annual. 

In the laboratory it is possible to reproduce 
a typical summer or winter desert vegetation by 
subjecting flats of sand, covered with a thin layer 
of topsoil from the desert, to an artificial rain, 
and then placing those flats in warm, intermediate 
or cool greenhouses. In the warm greenhouses only 
the summer germinating plants develop, in the cool 
greenhouse only the winter annuals grow, and at the 
intermediate temperatures a third type of plants, 
such as Oenothers. Dithyres end Gersea, germinates, 
together with a few winter and summer annuals. 

This shows that if we want to determine the 
total number of viable seeds in a soil sample, we 
should subject portions of this sample to different 
environmental conditions. Under each different 
condition we can expect other plants to germinate 
and develop. 

Other climatic factors, such as wind (with a 
possible scouring action on seed) have not been 
considered as yet, tut might be of significance. 

The last, tut not the least important factor 
in germination, is dormancy, which is either auto- 
nomous, or can be broken by the appropriate con- 
ditions. A very remarkable example of dormancy 
which cannot be broken by any known means, is that 
of Amarantims retroflexus, as studied by Dr. 
Barton. She found that when stored at constant 
temperature in a moist surrounding, after the elaps- 
ing of 10 months suddenly a large number of seeds 
germinated; another burst of germination occurred 
after 22 months storage. 

In other cases stratification by cold temp- 
eratures is necessary before seeds will germinate. 
In this case there is a dependence of germination 
upon a succession of seasons. 

As a general conclusion we might say, that 
germinstion is a mch more important factor in the 
establishment of a vegetation than is usually ad- 
mitted, and that ite dependence upon biotic and 
climatic factors is so intricate, that in nature 
complete control over the development of a plant 
cover is exerted by the different germination 
mechanisms. Actually in deserts the floristic 
composition of the vegetation of annuals is deter- 
mined by germination control rather than by surv- 
ival of the fittest. Once they have germinated the 
majority of the annuals continue to grow, flower 
and form seed, no matter how dense the stand. From 
the work of Kooper it seems, that the same con- 


clusion holds for weed populations. 

Although in annual desert plants it seems that 
germination is almost the only process which limits 
their occurrence, in less extreme climtes the 
establishment of annual plants is less exclusively 
controlled by germination. Their growth and repro- 
duction is strongly influenced by biotic and cli- 
matic factors. Because the success of a weed is so 
intimately tied up with the life cycle of the crop 
plant between which it occurs, its environment is 
of greatest importance. If, by chance, the climatic 
response of a weed in a barley or wheat field were 
such, that its seed would ripen only after harvest 
of the crop, it could not maintain itself. There 
fore the existence of the weed is dependent upon 
close timing of its development, and its responses 
to environment have to be similar to the crop it 
accompanies. 

Until recently it was almost impossible to get 
a good idea of the responses of plants to climate.. 
For it is very difficult to circumscribe climate, 
and even if we succeed in this, we still were not 
able to measure the response of plants to this 
climate. However, with the successful construction 
of air-conditioned greenhouses it became possible 
to grow plants to maturity under sufficiently con- 
trolled conditions so that results became signifi- 
cant. The first small air-conditioned greenhouses 
at the California Institute of Technology indicated 
what could be done, and now the Esrhart Plant 
Research Laboratory enables extensive research on 
the climatic responses of plants. 

In the work carried out thus far, it has de- 
come apparent that usually one or two climatic 
variables overshadow the effects of all others in 
the development of a particular species of plant. 
Among the variables investigated thus fer are: day 
temperature, night temperature, photoperiod and 
light intensity, and others, like frequency of 
watering, wind, and gas content of the air are in 
the firet stages of study. In the tomato plant the 
importance of the night temperature outweighs all 
other climatic factors in relation to fruit set. 
Therefore among all meteorological data an analysis 
of the average night temperature is of most 18 
portance to the tomato grower. When the light 
intensity falls below 1000 f.c., and when the day 
temperature drops below 10° C., fruit production 
will also drop off even at optimal night temper- 
atures (17° c. for most varieties). 

On the other hand, in cocklewr plants the 
photoperiod is of more importance than the other 
factors. In stock plants it is both day and night 
temperatures which control flowering, in zinnia it 
is night temperature and photoperiod. But even with 
such simplifications the problem of climatic con- 
trol of plant development remains complicated 
enough. A single instance of this complexity may 
be cited for tomato, where the optimal night tem- 
perature of the plant shifts from high to medium 
as the plant becomes older. 

Is there any useful and simple way in which 
the interrelationship between plant and climate can 
be expressed? This has been tried in different way. 
About 100 years ago the “heat sum" was used. It 
was shown that, for instance, the total length of 
time from sowing to harvesting of wheat was tem 
perature dependent in such a manner, that when the 
average daily temperatures were added for growing 
days of wheat, a more or less constant value was 
found, irrespective of the latitude and sowing date. 
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This relationship can only be real if there is a 
direct proportionality between temperature and 
plant development. Since the relationship is much 
different, and holds only over a rather narrow 
temperature range, "heat sums" have only a very 
limited usefulness. 

We are now experimenting with different 
methods of interpretation of the climate. The 
most useful end accurate thus far is to plot both 
climate and optimal developmental conditions for 
plants in a three-dimensional grid, using average 
day temperature, average night temperature and 
photoperiods as the parameters. When the growing 
conditions of a plant have been investigated in re- 
lation to these three factors, the optimal con- 
ditions can be expressed as a point in this grid. 
Usually development will be good within a few de- 
grees and bout an hour from the optimal, and thus 
e ball-shaped area about the optimum will indicate 
good growing conditions, a shell around this area 
will indicate poor growing conditions, and beyond 
that no development is vossible and very often the 
plant dies. An African violet, for instance, dies 
when subjected nightly to temperatures of 10° C. 
and lower, whereas English daisies die when growing 
at night temperatures of 17° and higher. 

Perhaps shells could de drawn around the opti- 
mal growing condition of s plant, which would indi- 
cate successively longer growing periods to maturity. 
To make such observations useful in an interpretation 
of the behavior of such a plant in a particular 
climate, this climate could also be plotted within 
the same 3-dimensional grid. This can be done by 
plotting the monthly or weekly means, end connecting 
the points thus obtained by lines. In this way 
ellipse-like curves are obtained, floating in this 
grid. The bigger the summer - winter temperature 
and photoperiod differences are, the more drewn out 
the climatic ellipse is. It has been found that 
when the climatic ellipse transects the good growing 
conditions of a particular plant, then such a plant 
grows particularly well in that climate during the 
length of time that climatic ellipse runs through 
the optimal growing conditions. At any other time 
such a plant does not do well and has to be care- 
fully tended to survive, or it dies. 

It is my guess thet weeds in field plantings 
heve optimal growing conditions very closely parel- 
leling the crop plants between which they thrive. 
Yet differences might be found, and on the basis of 
such differences biological control methods might 
be besed, such as crop rotation, different sowing 
times (using different varieties), etc. We actually 
find that in different climates the weeds for the 
same crop differ. This may be because of just such 
differential climatic responses. Weeds are pretty 
well cosmopolitan, yet the most common weeds in 
Southern Holland wheat fielés (Chrysanthemum segetus. 
Pepever Fhoeas and Centaures cyanus) are different 
from Minnesote wheat fields. 

1 hope that I have given you an idea in which 
direction my thinking goes. I believe that there 
exists a whole new field, opened up by better cli- 
matic control in the growing of experimental plants, 
of applied ecology end applied physiology in the 
weed control field. 

I cannot give you any practical applications 
of the information I have brought together in this 
talk. If it has any merit, it will be you who can 
determine this. Additional information coulé 
always be collected in the Earhart Labors tory. It 


seems to me that a research project on the exact 
oline tie requirements of some of the commonest 
and most bothersome weeds, both as far as germi- 
netion, growth and reproduction sre concerned 
would be most interesting and illuminating. It 
might give new clues as to the biological con- 
trol of weeds. My thinking here goes for instan- 
ce along the following lines. In the drier 
regions of California considerable dry-farming 
is practiced. This involves two or more times 
yearly plowing or discing to remove all plant 
growth in between crops. By plowing at appropri- 
ate times it might be possible not just to 
destroy existing weeds but also to prevent germi- 
nation of others. This is brought to mind by the 
observation that in adjoining fields, with presum- 
ably the same types and amounts of weed seeds, 
one may find a heavy crop of Russian thistle 
(Salsole Kali) on the one, and hardly any of 
these weeds on the other field. This was probe- 
diy due to plowing at different times. When 
plowed just before a period of optimal germina- 
tion conditions, the Russian thistle gets a 
Magnificant chance to become established: when 
plowed earlier or later it my germinate only 
Sparingly. 

Let me give another instance in which the 
previously discussed views sre useful for a better 
understending of a common observation. The 
number of corn or tomato seeds which get acci- 
dentally distributed mst be very large. Yet we 
never find corn or tomato plants growing outside 
cultivated fields. We do not even know from 
which wild ancestors the corn plant was evolved. 
Why are corn and tomato and so many other culti- 
vated plants so dependent upon man for their 
survival? They can outgrow most weeds. And yet 
they do not get spontaneously established. The 
solution seems to lie in the fact that many of 
our cultivated plants need fairly high temper- 
atures for germination. 

Since in most of our agricultural areas we 
have winter or spring rains, any open places in 
the vegetation will become settled early in the 
season by plants which germinate at low temper- 
atures, such as grasses. By the time that the 
temperatures have increased sufficiently to allow 
germination of corn or tomato, all available space 
has already been settled by other plante, whose 
presence prevents further germination. Therefore 
in climates with winter and spring rains, fields 
must be cultivated before they allow germination 
of corn or tomato. The optimal germination 
temperature for tomato is so high that in prac- 
tice tomatoes are sown in greenhouses or bot 
frames, and then transplanted into the field. I 
was very pleased to find corn plants growing as 
weeds along the right of way of railroads in New 
Mexico. In part of this state winter and spring 
reins are rather infrequent, whereas summer rains 
are more abundant. Therefore, by the time that 
the first good summer rain falls, any areas not 
covered by shrubs are bare, because no annuals 
did grow after the sparing winter rains. Thus 
any corn seeds get a chance to germinate, not 
being hampered by pre-existing vegetation and 
being subjected to the proper temperature. This 
would lead us to look for the ancestors of corn 
in regions with dry winters but good summer rains. 
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THE WEED PROBLEM 
H. E. Wood 


Ip starting out to prepare this paper, which 
is to serve as a lead“ to the four speakers who 
are to follow me, on the control of deep-rooted 
persistent perennial weeds, I was confronted with 
two outstanding facts: 

1. The immensity of the area that comprises 
this great Weed Conference. 

2. The great variation in weed species as 
they may be a problem in any one of the fourteen 
states and three Canadian provinces. In distance, 
diagonally across this area from the east boundary 
of Ohio to the Peace River, Alberta, is nearly 
2,500 miles. Planted to crop in 1950, within this 
vast and fertile territory were: wheat, 72 million 
acres; corn and sorgimms, 60 million; oats, barley 
and rye, 20 million acres: soybeans and flax, 16 
million; a totel of 178 million acres. This does 
not include the very large acreages devoted to 
special and truck crops, pasture, hay, fallow, and 
the like. 

When the great variations in soil, climte, 
systems of farming followed, and crops grown with- 
in this area are considered as among the factors 
influencing the growth and spread of weeds, one can 
better appreciate the complex and varied problems 
facing weed workers. 

At this point I wish to record my appreciation 
for the assistance given by those who returned a 
questionnaire which, along with other helpful data, 
listed the weeds they considered as coming under 
the classification within their State or Province; 
then to Dr. L. M. Stahler for a most comprehensive 
over-all survey of the deep-rooted weed problem 
as he knows it so intimately in the fourteen States 
associated with this Conference. 

The first problem was to decide which weeds 
would be included in the discussion. Two widely 
distributed and troublesome weeds— quack grass and 


Johnson grass were omitted as not being truly deep- 


rooted perennials; furthermore, both are to receive 
attention elsewhere on the programme. Because of 
their relatively localized distribution, or for the 
above reasons, the following weeds, listed by one 
or several replying to the questionnaire, are like- 
wise not included: Franseria, wild garlic, wild 
onion, curled dock, perennial smartweed, milkweed, 
dogbane. The following weeds are under discussion: 
Canada thistle, perennial sow thistle, field bind- 
weed, leafy spurge, hoary cress, Pussian knapweed, 
horse nettle, toadflax, and climbing milkweed. 

Before proceeding to deal with each weed from 
the standpoint of distribution and seriousness, 

I shall touch briefly upon several points of 
interest gleaned from the questionnaire. 

To the inquiry as to whether state or county 
gives financial assistance toward the control of 
any of these weeds, the anewer was rather evenly 
divided. In nine states no assistance was given. 
For the three Canadian provinces and for the states 
of Kansas, “Minnesota, Nebraska, North Dakota, and 
Wisconsin, where there is organized state-county 
control for the eradication of the more serious 
perennial weed species, assistance is given toward 
the purchase of chemical, and in some instances, 
toward its application. 

As to whether it was correct to assume that 
farmers generally had been unable to cope with the 


control of deep-rooted perennial weeds (and here 

I should like to consider the more persistent and 
more difficult of the weeds within the listing) 
the reply was, almost without exception, "Yes". 

In several states, particularly where an intensive 
rather than an extensive system of agriculture is 
followed, it is felt that after bringing to farm 
ers the latest in control methods that they are 
able to keep ahead of such weeds. Those reporting 
for the Provinces, and the States in which finan- 
cial aid is available, felt that without such 
assistance the farmer would be waging a losing 
datt Ile. 

When asked for a comparison in difficulty of 
control between the deep-rooted group and the 
more common perennial weeds, all were agreed that 
the deep-rooted were much more of a problem. 

The comparison with annual weeds brought out 
an interesting point. In the Prairie Provinces 
and the Dakotas, where extensive mechanized grain 
farming is followed, annual weeds are very wide- 
spread, cause greater loss, and are more difficult 
to control than are perennials--especially the 
deep-rooted. Moving south and eastward out of the 
spring sown crops, and to areas where a more in- 
tensive cropping practice is the rule, perennial 
weeds are the more serious. 

The problem presented by deep-rooted perenni- 
al weeds traces to the large reserves of plant 
food stored in their deep and extensive root 
systems, which permit the plants to develop more 
or less independently of surface conditions. 
Ordinary cultural, or cultural-cropping, practices 
that hold other perennials in check have little or 
no effect on the more persistent of the deep-root- 
ed perennial weeds. I recall, some years ago, 
soon after our Manitoba campaign to eradicate 
leafy spurge got under way, a farmer pointing to 
a few small patches of this weed that were thriv- 
ing in spite of the good summer fallowing he was 
giving the field. Although propagating by both 
seed and root, this group of weeds (excepting sow 
thistle) are not rapid spreaders compared with 
many other weeds both perennial and annual. 

This talk will conclude with a brief outline 
of the distribution, and the problem each of the 
several weeds presents in relation to the area 
under consideration: 

— Listed first because of its 
very wide distribution—-from Ohio northwest to the 
most northerly part of Alberta; most prominent in 
the northern States, Michigan to the eastern 
portion of the Dakotas, northward throughout Mani- 
toba, and the parkland areas of Saskatchewan and 
Alberta. In the drier areas it becomes a problem 
weed on irrigated land. Canada thistle is much 
more common in 1t range than any other major per- 
ennial weed species—-from swampland to high min- 
eral soils. It is a very difficult weed to con- 
trol. 

Perennial Sow Thistle - has the same general 
range as Canada thistle but does not extend as far 
south. Thie weed has a preference for the heavier 
and wetter soils, which limits its seriousness to 
somewhat more restricted but similar areas as 
Canada thistle. Sow thistle responds to control 
methods more readily then Canada thistle. It is 
Bore transient, building up in seasons of high 
precipitation. Grasshoppers appear to be a factor 
in the ups and downs of the weed. 

Aal Bindweed - is found in all fourteen 
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States and the Prairie Provinces, but its widest 
distribution is west of the Mississippi River 
where rainfall is lower than further east. Pro- 
deadly in the order named, Kansas, Nebraska, South 
Dakota, and Oklahoma, are the most heavily in- 
fested, with considerable of the weed in the three 
States immediately east of the river. Elsewhere 
the infestations are widely scattered and minor to 
other weeds. Field bindweed has been a difficult 
weed to bring under control, even where organized 
effort has been taken. 

- has a wide and expanding 
range, with the heaviest concentrations centering 
in Minnesota, the Dakotas, and Manitoba; lighter, 
and more scattered infestations are met with in 
Towa, Wisconsin, Nebraska, Northern Illinois, 
Michigan, Saskatchewan, and Alberta; elsewhere 
the weed is incidental. While thriving on a wide 
variety of soils, this weed, through neglect, and 
the difficulty of applying intensive cultivation 
to the lighter, poorer soils, is generally more of 
a problem on such soils than on the heavier and 
better soils under crop. Leafy spurge is a most 
difficult weed to eradicate. 


- These two semi-arid weeds, 


Russian Knapweed 
while having a wide range over the drier portions 


of the North Central States and Prairie Provinces, 
are seldom found other than in widely scattered 
patches. The heaviest concentrations of hoary 
cress are met with in Nebraska and Alberta. Russian 
Knapweed, while covering the same range appears 
even less frequently, being found in small local 
infestations. While persistent weeds, they both 
propagete slowly. Stahler's observations on 
Russian Knepweed are quoted; "Russian knapweed... 
has in no case that I have observed developed a 
really serious infestation. I have personally 
observed local isolated patches that have apparent- 
ly not grown in extent in the past five years..." 
Both weeds sare resistant. 

- The temperature factor limits 
the range of this weed, which appears to be spread- 
ing, to the southern portion of the North Central 
States; as it extends northward into South Dakota, 
Iowa, Michigan, late emergences serve to hold it in 
check. Willard, reporting for Ohio, fittingly 
describes the weed ae: “universally but not exten- 
sively found. . . only occasionally does it become a 
major pest." Cropping, especially where grasses 
and legumes are in the rotation, seems to offer 
horse nettle sufficient competition to hold it 
within bounds. 

Climbing Milkweed - Spreading rather gradu - 
ally, but alarmincly, both on dot ton lands and the 
better upland soils, across the southern portion 
of the area, from Ohio to Kansas, this weed is 
particularly troublesome in row crops. Due to its 
deep-rooted and aggressive characteristics, its 
wind-borne seeds, together with its resistance to 
known methods of eradication or control, climbing 
milkweed should be considered a most serious weed. 

Toadflax in recent years has become widely 
distributed over Saskatchewan and Alberta, more 
particularly in the parkland areas. Under exten- 


sive grain farming it is not being held in check. 

In closing, it is interesting to note that, 
with the exception of climbing milkweed, all of 
the above discussed weeds have been introduced to 
this Continent; climbing milkweed being the only 
one native to North America. 


I. Z. Shafer 


Controlling deep-rooted perennial weeds with 
chemicals, although far from 100 per cent satis 
factory, has made a difficult job easier for thou- 
sands of farmers in this North Central area. Du 
the past twenty-five years the number of chemicals 
which were available to do the job has grown from 
just a few in number to the point where now we have 
2 or 3 times the possibilities for chemical control. 
Not all of the chemicals presently available can be 
recommended for use in growing crops either because 
of crop injury, lengthy sterilization of the soil, 
or high cost per acre. Consequently, this discus- 
sion shall deal first with chemical control of deep 
rooted perennial weeds on non-cultivated land and 
secondly, enlerge on the same weed problem in grow- 
ing crops. 


Chemical Control on Non-cultivated Land 


Work on this phase of the over-all problem may 
come prior to widespread infestation on crop land 
or as a final “mopping-up" operation following 
effective control on cropped areas. Sterilization 
of the soil in fence rows, along roadsides, around 
buildings, and along railroad tracks is more 
desirable than on crop land. For the elimination 
of emall patches, sodium chlorate has done and will 
still do a very complete job on such species as 
Canada thistle, perennial sow thistle, field bind- 
weed, hoary cress, and climbing milkweed. Chlorate 
aids combustion and its use always involves some 
fire hazard. Time of application is important. 

Most of the work done shows slightly better results 
from fall application. In the eastern part of the 
area where spring rains are not so torrential, good 
results are obtained from both spring and fall 
applications. Removing debris and old plant growth 
from areas to be treated aids in obtaining uniform 
coverage and improves the final kill. Clearing the 
area prior to treatment may not be advisable on 
steep slopes where heavy rains may wash the chemical 
away. 
Rate of application must vary with species of 
weed being treated. For Canada thistle, perennial 
sow-thistle and field bindweed 4 pounds per square 
rod is a standard initial rate. Hoary cress and 
climbing milkweed will require 5 to 8 pounds per 
square rod for the initial application. A follow- 
up treatment spot-treating the survivors and seed- 
lings the following spring is a very important part 
of the chemical treatment and often means the differ 
ence between success or failure. Untreated sur- 
vivors or seedlings can soon re-infest the entire 
area, causing the loss of all that has been gained. 

Approximately 10 years ago boron was first 
used for the eradication of deep-rooted perennial 
weeds. In comparative tests, leafy spurge showed 
less tolerance to boron spplications than did the 
other species which included field bindweed, Bussian 
knapweed, Canada thistle, and hoary cress, Initial 
applications of 15 to 20 pounds per square rod gave 
almost complete eradication of leafy spurge. As 
with sodium chlorate, spot-treating survivors and 
seedlings is mandatory the following season. Rates 
of 20 to 25 8 are needed for bindweed and 
Canada thistle, while 30 pounds are needed for 


| — 
T8 
Hoary Cress (Perennial Peppererass) and 
| | 
— 


— 


hoary cress. Boron is a non-poisonous, non-cor- 
rosive, fire-reterdant granular compound. This 
material should not be confused with the more 
finely divided agricultural boron which is to be 
used as a fertilizer. The use of combinations of 
sodium chlorate and boron has given more economical 
Kills, than chlorate or boron alone. A proportion 
of 2 pounds chlorate and 6 pounds boron has been 
reported equelly as effective on Canada thistle and 
Dindweed as was chlorate alone at h pounds. At 
present prices the combination would cost approxi- 
mately $82 per acre compared to $96 per acre for 
the straight chlorate treatment. The combination 
of the two chemicals practically eliminates the 
fire hazard and tends to give a slightly longer 
period of toxicity than chlorate alone. These are 
especially desirable features on non-agricultural 
land such as lumber yards, 11 refineries, ammni- 
tion depots, and railroad yards, bridges, end 
tracks. 

Of interest to many of us in the perennial 
weed work was the recent introduction by two differ- 
ent companies of a combination of chlorate and boron 
which is water soluble and, consequently, can be 
sprayed. This helps eliminate the problem of spotty 
coverage which has always been an important one with 
dry application of chemicals. Another recent intro- 
duction has been that of a water-soluble boron con- 
pound which shows promise in the field of deep-root- 
ed perennial weeds. This compound appears to be 
suitable for use on those species which are esp- 
ecially susceptible to boron toxicity. Most grass 
species appear tolerant of boron but not chlorate; 
consequently, on those non-cultivated areas such as 
roadsides, parks, golf courses, etc., where it is 
desirable to maintain a grass cover, the use of 
some boron compound is suggested. If the grass is 
not desirable or complete sterility is required, 
then some sodium chlorate should be included. 

Where infestations sre extensive or widely, 
yet uniformly, scattered over large acreages such 
as slong state highways or railroad right-of-ways 
then, at present, there is no single chemical that 
can be suggested except 2,4—dichlorophenoxyacetic 
acid. This chemical, properly used, will effective 
ly control field bindweed in all of these North 
Central States. Rate of application must increase 
as the annual precipitation decreases. Eradication 
is possible in those states east of the Mississippi 
River with applications of 1/2 pound to 1 pound per 
acre in two consecutive years. Control is definitely 
possible in the more western states but eradication 
is more like election year promises - loudly pro- 
claimed yet seldom carried out to completion. Can- 
ada thistle can also be eradicated from those non 
cultivated areas where perennial grasses are pre- 
sent by using 1 pound to 2 pounds per acre for at 
least 3 years. Again in the drier parts of the 
North Central area eradication is more difficult, 
and somewhat higher rates are required even for 
control. 

Perennial sow-thistle is somewhat easier to 
eradicate with 2,4-D than is Canada thistle. Since 
it oecure in the same general area, the rates of 
2,4-D used for Canada thistle will ordinarily do 
en even better jod on perennial sow-thistle. 

Bradication of leafy spurge using 2. u- is 
not practical et the present time. For widespread 
infestations the use of 2,4—D does prevent seed 
production, end a slow reduction in the number of 
plants is accomplished. Stand reductions are accom 


plished faster where a dense sod of grass is pre- 
sent to compete with the spurge. 

Hoary cress, like spurge, is difficult to 
eradicate using 2,4-D but diligent and persistent 
applications of at least 2 pounds per acre have 
prevented seed production and substantially re- 
duced the stand. Results with 2,4-D on this 
species have also been improved by the presence of 
a competing grass. 

Horse nettle is controlled by the use of 2, -p 
bot it has been more effeciently controlled with 
2,4,5-trichlorophenoxyacetic acid, commonly known 
as 2,4,5-T. Higher cost and difficulty in obtain- 
ing stand reductions prohibit wide-scale use of 
2,4,5-T treatment. The use of 2,4-D or 2,4,5-T 
is not practical for the control of climbing milk- 
weed. 


Chemical Control on Cultivated Lang 


The use of soil sterilants should be very 
limited on crop land. Only where such use means 
protection for an entire farm, or the species can- 
not be controlled otherwise, is the use of steri- 
lants justified. On very high value land, carbon 
bisulphide has a valuable place in eradicating all 
deep-rooted perennial weeds. A short period of 
sterility permits the use of the land from a month 
to six weeks after treatment. This volatile 
liquid is injected into the soil, 2 ounces per 
hole in holes 16 inches apart. Treatment of small 
patches in the spring can give eradication early 
enough to allow a normal crop in the same season. 

Only the more recent growth-regulating chen- 
icals can be used effectively in small grein crops 
and corn and sorghum without serious yield reduc- 
tion. Of these, 2,4-D is most commonly recommend- 
ed, although 2 methyl, 4-chlorophenoxyacetic acid 
may also have a place. Known as MCP this material 
is widely used in England, Western Burope, and the 
Netherlands. MCP can be used at higher rates in 
crop spraying, since it is less injurious to most 
crops. 

Winter wheat and rye or spring-sown oats, 
barley, or wheat appear to be best suited for com 
Dining with chemical control of perennial weeds. 
For field bindweed, Canada thistle, and perennial 
sow-thistle use 3/4 pound to 1 pound of 2,4-D per 
acre when the weeds are in the bud stage. Plowing 
immediately after harvest and spraying the fall 
regrowth is usually advantageous in the more humid 
areas. Two treatments a year are seldom possible 
in the western two-thirds of Oklahoma, Kansas, 
Nebraska, and North and South Dakota because there 
is too little regrowth of the perennial weeds. In 
this area, early fall treatments have been success- 
ful when preceded by summer fallow. This is esp- 
ecially true with field bindweed because buds for 
new spring growth are initiated in the fall. The 
2,4-D destroys the roots and the buds several 
inches to a few feet deep. New growth the follow- 
ing spring must come from this increased depth 
which further weakens the plant. That, coupled 
with the crop competition which it must survive, 
makes a very effective combination. 

The small grain crops are also effective 
competitors with leafy spurge, hoary cress, and 
horse nettle when aided by timely applications of 
growth regulator sprays. Higher rates of chemical 
are required for control of these species, thus 
only prevention of seed and reduced vigor can be 
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expected from rates of 3/4 pound to 1 pound per 
acre. Applications on the fall regrowth at 2 lbs. 
per acre, coupled with the earlier treatment at 
the bud do bloom stage, usually give reductions in 
stand. A similar spraying schedule in dense stands 
of competing grasses has given good control and 
some substantial reductions in stand. At present 
there is no satisfactory chemical control of 
climbing milkweed which can be used in growing crops. 
Selection of the type of crop grown and the use of 
a good grass in the rotation appear most promising. 
In summary, chemical control of field bindweed, 
Canada thistle, and perennial sow-thistle is possible 
in growing crops using 2,4-D. Hoary cress, leafy 
spurge, and horse nettle require higher rates for 
control and, usually, two applications per year. 
Smell grains have given better results than corn 
or other intertilled crops when a combination of 
chemicals and crop competition is used. Slightly 
higher rates are needed as one progresses across 
the North Central stetes area from east to west. 
Little difference in type of formlation used has 
been reported except on bindweed and Canada thistle, 
where the amine salt has a slight but constant advan- 
tage. It is also less injurious to crops than equiv- 
elent rates of ester formulations. Best time for 
application of 2,4-D is at the bud to early bloom 
stage of development in the spring or at the time 
of full regrowth in the fall, or both. The last re- 
quisite for successful chemical control in growing 
crops is a liberal dose of persistence, optimism, 
and acceptance of the fact that several years of con- 
centrated effort are required before important stand 
reductions can be accomplished. 


CHEMICAL CONTROL OF DEEP-ROOTED 
PERESNIAL WEEDS 


. R. Sterling 


This report deals with most of the deep-rooted 
perennials mentioned by Mr. Wood, except those 
which do not create a problem in the Western Canadian 
provinces. I will attempt to give a general report, 
of chemical control of these perennials, covering 
the last few years rather than 1950 experiments. 

Canada Thistle - ). Perhaps 
as much 2,4-D has been used in the Western provinces 
on Canada and sow thistles as has been used for 
annual weed control. Both appear to respond about 
equally to 2,4-D, however, most Canadian workers 
feel that sow thittle is the easier to eradicate. 

Top growth of Canada thistle can be controlled 
in growing cereal crops with application of at least 
8 ounces ester and 10 ounces amine. Different degrees 
of root kill have been obtained but in no case has 
eradication been reported with one application when 
applied to thistles at 8 to 10 ounce acid per acre 
rates. In fact eradication is not common with one 
applicetion at rates as high as 4 pounds acid per 
acre. The ester formlation appears to give slightly 
better results on Canada thistle than the amine at 
the same rate. 

Several workers have found that better control 
is obtained if the Canada thistle is treated at the 
pre- bud stage. While top growth can be controlled 
‘we in Canada have found about three or four appli- 
cations over a period of years are necessary for 
eradication. The mmber of applications can be cut 


down depending upon the amount of cultivation be- 


tween applications of 2,4-D. 


H. W. Leggett, Lacombe, Alberta, points out 
that Canada thistle will not set seed if treated 
at applications between 4 and 8 ounces per acre 
provided the spray boom is set high enough to get 
the spray on the growing tips. 

A combination of fall tillage following 2.9 
application has given good results. This aspect 
is to be discussed by Mr. Friesen. 

In summary: (1) Canada thistle top growth 
can be controlled in growing crops with 8 to 10 
ounces per acre application of 2,4-D (2) pretud 
stage is best for treatment (3) repeated appli- 
cations are necessary (4) spraying thistles 
growing with a competitive crop particularly 
erases will make eradication easier. 
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Sow Thistle - (Sonchus arvensis). Proper 
applications of 2,4-D will not only control the 


top growth of perennial sow thistle but will 

also thin the stand considerably. Experimental 
work on the Canadian prairies would indicate 

that sow thistle is most susceptible between the 
rosette and pre-budding to budding stages. I. A. 
Friesen, Scott, Saskatchewan, during 1949, treat- 
ed at rates of 4,6, 8 and 12 ounces of amine and 
ester at the following growth stages (1) 2 to & 
inches tall (2) 6 to 8 inches tall and (3) early 
bud stage, complete top growth kills were obtain- 
ed with 6 ounces and above of ester and 8 ounces 
and above of amine. The 8 to 12 ounces at the 
late stage prevented flowering but did not re- 
move competition to the same extent as the 
earlier treatments. 

H. W. Leggett, Lacombe, Alberta, obtained 
similar results favoring treatment between 
rosette to prebud rather than at full bloom. 

Brown, Brandon, Manitoba, reports 100% top 
growth control in 1949 with tres tnente of 4,6, 

12 and 16 ounces of ester but all showed re- 
growth. The final check June, 1950, before land 
was summer fallowed, showed 85% stand for the 
thistle sprayed at the rosette stage and 35% 
stand where thistle was sprayed in the bud stage. 

Wood, Bourns and Fuller treated sow thistle 
in 1948 which has been seeded to brome in 1947, 
The rate was one pound acid per acre of various 
formulations. Final check in 1949 revealed al- 
most complete eradication. 

Experimental data on Canadian prairies would 
suggest that (1) sow thistle can be taken out of 
competition by 8 ounces and up of ester and 
slightly more amine (2) treatments will thin 
stands but several applications, grase competit- 
ion or cultivation seems necessary for eradic- 
ation (3) pre-bud stage seems to be the best time 


to treat. 

Hoary Cress - (Lepidium draba). peri- 
mental results during 1946 on the Canadian prai- 
ries indicated that a single spraying of one-half 
pound 2,4-D acid per acre and up controlled top 
growth and prevented seed setting on hoary cress. 
However, re-growth was quite extensive. In the 
fall of ‘48, J. J. Sexemith, Lethbridge, Alberta, 
reported that results from single sprayings made 
in 1946 and 1947 were relatively ineffective in 
reducing infestations of lens-podded and globe- 
podded hoary cress. 

Repeated sprayings of 2,4~D in 1946 and 1947. 
showed promise. Brown, Brandon, Manitoba, in 1946 
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reported that repeated sprayings of 1 to 2 pounds 
acid per acre gave 90 to 100 percent kills. M. F. 
Bisel, Swift Ourrent, Saskatchewan, treated in 
1946 and twice in 1947, with h pounds ester in 
011. Ie re-growth occurred in 1948 or 1949. 

Most of the earlier work on the Canadian 
prairies indicated that hoary cress could be con- 
trolled easier if growing in competition with 
grasses and left undisturbed. Carder, Beaverlodge, 
Alberta, seeded cress infested land to grass, and 
followed with u pound treatments of 2,4-D twice 
during the season. The stand was reduced to 20% 
of the original stand the first year, to 5% the 
next year and to nil the third year. This method 
is now giving good results where it is being used 
as a practical farm weed control measure. 

Dr. . . Corns, University of Alberta, studied 
the differences of the three cress species, (Car- 
@aris drabs (L). var. repens and Cardaris 
var. elongates) in relation to adaptations and de- 
havior under various conditions of agricultural 
practices in an effort to determine the most suit- 
able control and/or eradication procedures. He 
reports that farms in the Cowley area of Alberta 
are controlling top growth and preventing seed 
set with 8 ounces per acre of ester. Tillage 
after the crop is off, together with spraying and 
tillage as a summer fallow appear to be giving 
fair control. 

Dr. Corns treated plots at 8, 16 and 32 and 
64 ounces per acre in June and found that 8 ounces 
allowed pod formation but no seed: 16 and 32 ounces 
gave essentially the same results except more leaf 
and stem burning. The 64 ounce rate prevented 
pod development. Io re-growth showed on any plots 
one month after treatment. 

Dr. Corns found grassing appeared to diminish 
above ground growth but heavy growth usually 
appeared during the year of breaking. He did find 
evidence in several locations where 2,4-D applied 
at 12 to 16 ounces per acre in conjunction with 
the grass sod gave good results. He was not able 
to determine how long the grass sod should be weed 
free in order that no weed re-growth would appear 
after breaking. In his summry, Dr. Corns states 
that a grassing program accompanied by application 
of 2,4-D seems to hold the most promise for erad- 
ication of the cresses while at the same time pro- 
viding for hay and pasture returns as well as 
assistance in soil conservation. 

Sodium chlorate is being used on cress for 
eradication of small patches. More details will 
be given under the heading “Leafy Spurge". 

Leafy Spurge - mla). Research 
workers on the Canadian prairies generally agree 
that the top growth of leafy spurge can be burnt 
down and seed setting prevented with 8 to 12 ounce 
applications of 2,4-D. Some have indicated that 
heavier applications will thin the stand while 
others have noted no appreciable difference be- 
tween 12 ounces and rates as high as 4 pounds per 
acre. Wixtures of 2. and 2. , 7. or 2.4.7 
alone are reported to be no better, and in some 
cases not as good, as 2,4-D. Ester formations 
of 2,4-D appear to give better results than amines. 
Complete kills with 2,4-D on cultivated lands have 
not been reported. Reports indicated that leafy 
spurge can be controlled easier if it is sprayed 
when growing in competition with a good grass sod. 
One or two applications per season for 2 to n 
years usually will eradicate this weed. Doctors 
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7. . Pavlychenko and R. T. Coupland at Saskatoon, 
Saskatchewan, treated spurge growing in crested 
wheat and native grass, virgin land free of gress, 
and heavily infested cultivated land. This work 
over a three-year period indicated that spurge 
could be much easier controlled by repeated treat- 
ments in grass sods, Mr. . H. Horner, Meld Crops 
Commissioner, Saskatchewan Department of Agri- 
culture, reports a 20 acre spurge infested field 
delng reduced to 5% original stand by repeated 
applications of 2,4-D after the field had been 
seeded to crested wheat grass. We do not know how 
long the infestion should be kept in sod after 
above ground growth of the weed disappears in order 
to effect complete eradication of the old stand. 
Re-infestation, of course, may occur from seed. 

The Manitoba Weeds Commission has sprayed 
leafy spurge, growing in competition with native 
grasses, with 2,4-D for the fourth consecutive 
season. Rates vary from 1/4 to h pounds. Treat- 
ments were made in July and September of 1948 and 
1949. Spraying of spurge was done at a second site 
in 1949 and 1950. Their opinions formed as the 
result of work at both sites are as follows (1) 

3/4 pound per acre of ester applied at full to 
late flowering stage will prevent seed setting (2) 
treatments over several seasons will give a marked 
reduction in stands. 

Mr. H. W. Leggett, Lacombe, Alberta, has tried 
a combination of cultivation and spraying with 2,4-D 
One was sprayed twice with one pound of ester the 
first year and again in July for three succeeding 
years. No spurge showed up in the grass in 1950, 
The other two sites received several treatments at 
a rate of about one pound per acre for three years. 

Manitoba has used sodium chlorate extensively 
to eradicate spurge. Perhaps a word on this product 
would be in order here. 

Sodiup chlorate has been and is being used 
quite extensively for eradication programs of such 
weeds as leafy spurge, toadflax and hoary cress. 
Manitoba and Saskatchewan use Atlacide, a product 
containing 59.2% sodium chlorate, we in Alberta use 
a product which is 99% pure sodium chlorate. 

Manitobe has 17 local weed control units. 
Bach unit has a power sprayer and applies Atlacide 
at the rate of 2 to 2 1/2 pounds per 100 square 
feet. Usually a second treatment particularly 
around the outer edges is necessary. The amounts 
of chlorate used in Manitoba have increased every 
year for the last 10 but it is interesting to note 
that 5 units have passed the peak and are now using 
less chemical and of course less time and money 
needed to apply it. 

In Saskatchewan and Alberta the amounts of 
chlorate used have increased steadily. The major 
part of the sodium chlorate used in Alberta and 
Saskatchewan has been used on toadflax: small 
amounts being used on patches of other deep-rooted 
perennials. 

Sodium chlorate, while very costly is being 
used in Western Canada in a practical way to pre- 
vent emall patches of deep-rooted perennials from 
becoming large infestations. 

To my knowledge, very little Borascu, polybor 
or polybor chlorate has been tried in Western 
Canada except in British Columbia where it was 
applied in the fall of 1949 and in June,1950. 
Results have not yet been assessed. Experimental 
work with the last three products will, no doubt, 
increase in the coming years. 
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Tondflex - (Linaria vulgaris). As mentioned 
by Mr. Wood toadflax causes more concern in Sask- 
atchewan and Alberta than any of the other deep- 
rooted perennial weeds. Our heavy infestations 
are along the Saskatchewan and Alberta boundary 
south of Lloydminster. 

While 2,4-D will burn down the top growth of 
toadflax the regrowth in a short time is always 
vigorous. In 1949, H. A. Friesen at Scott, Sask- 
atchewan used rates from 1/2 to 3 pounds acid and 
while regrowth was slower on the higher rate plots, 
it did however occur. In 1950, Mr. Friesen re- 
treated the 1949 plots with 1/2 to 3 pounds. 
Results were quite comparable to 1949 results. 
Regrowth was so heavy that all plots were tilled 
in late August 1950. On October 12, 1950, re- 
growth following tillage on treated plots was 
negligible while the untreated check was esti- 
mated to be 75% of the original stand. 

Friesen seeded toadflax infested land to 
Crested wheat in the fall of 1948. The patches 
averaged 400 square feet in size and had an aver- 
age of 300 shoots per square yard. In early June 
of 1949 two portions of the seeded area were 
sprayed, one with 6 ounces per acre of an ester 
and the other with 6 ounces per acre of an amine 
of 2,4-D both in water solution. The formlations 
used resulted in only a very temporary stunting of 
the top growth, hence the sprayings did not mater- 
ally reduce the toadflax competition and thereby 
facilitate the establishment of the grass seedlings 
in the patches. In mid-May of 1950, the plot area 
not covered by toadflax had a good cover of grass, 
however, in the patches themselves the “catch" of 
grass was very poor. The plot area treated with 
amine, in 1949, was sprayed in May, 1950, with 
amine in water at the rates of 1/2, 3/4, 1 and 
1 1/2 pounds of acid per acre. The area treated 
with ester in 1949 was retreated with ester using 
the rates as given for amine. Good top kills re- 
sulted from all rates but by mid-July regrowth was 
equal to original stand. Consequently, the previ- 
ously treated amine plote were retreated in July 
with amine at 3 pounds and the ester plots which 
had received 1/2, 3/4, 1 and 1 1/2 pounds were re- 
treated with the ester at 1, 2, 3 and 4 pounds of 
acid per acre. The 3 and 4 pound rates of ester 
were in diesel 011 rather than water. In October, 
1950, the amine at 3 pounds and the ester at 3 and 
u pounds had 15 percent regrowth while ester at 1 
and 2 pounds had 85 percent regrowth. The roots 
did not appear to be affected to a depth of more 
than 4 inches. 

. G. Corns at the University of Alberta 
burnt down top growth with TCA and 2. u-D (two 
applications of 2,4-D as high as h pounds per 
acre), while plants were stunted final obser- 
vations indicated strong potential for regrowth. 

Sodium chlorate is being used successfully 
in both Saskatchewan and Alberta to eradicate 
emll patches of toadflax. Saskatchewan using 
1 1/2 to 2 pounds Atlacide (59.2% sodium chlorate) 

r gallon and covering all foliage or ground 

abdout 2 to 3 pounds Atlacide per 100 square feet). 
They use a high pressure sprayer, brush type booms 
which are manually handled. In Alberta pure sodium 
chlorate is used at 2 to 3 pounds per 100 square 
feet, most of it being applied by hand in the dry 
fora. 

To my knowledge borstes have not been used on 
toadflax to any extent, although plots were es 
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tablished last fall. 

Busaian Knapweed - (Centaurea repens). Very 
little work has been done on Russian knapweed in 
Western Canada because Manitoba reports no known 
patches, Saskatchewan two infestations of fair 
size and 36 isolated patches, and Alberta has 66 
small patches. Most of these patches have been 
or are being eradicated with sodium chlorate or 
Atlacide. 

The small amount of work done on Russian 
knapweed with 2,4-D would indicate it to be less 
susceptible than leafy spurge. Grass competition 
and retrestments over several seasons would probe- 
diy be necessary for control or eradication. 

Our data on this weed indicate that it is so 
erratic in behavior that few if any recommen- 
dations can be made. 

Tield Bindweed - (Convolvulus arvensis). Top 
growth control of this weed can be obtained with 
dosages of 2,4-D as low as l ounces per acre. 
While seed set can be prevented and top growth 
controlled no one has reported complete eradi- 
cation dy 2,4-D. We have insufficient data to 
make any suggestion as to the number of appli- 
cations needed to effect eradication. ) 

Horse Nettle - (Solanum Carolinanse). 10 
known infestations of this weed and consequently 
nothing to report on its control. 

Summary - Control of deep-rooted perennials 
in Western Canada is by no means solved. However, 
the leads obtained to date inspire Canadian work- 
ers to attempt to find cheaper and better material 
and/or methods for control of these weeds. 

I should like to quote from a t«lk given by 
J. J. Sexsmith at our Fourth Western Canadian 
Weed Control Conference in Regina. 

"With our present knowledge, two methods of 
approach to control and eradication show most 
promise. The first method would involve the use 
of intensive cultivation in the fallow seasons, 
supplemented with 2,4-D for control in the crop 
years. The second method showing definite promise 
is seeding down of the infested area to a suit- 
able grass, and then treating the weed stand with 
fairly heavy doses of 2,4-D each season near bud 
stage”. 
I wish to acknowledge help received from all 
of our Canadian workers in compiling this report. 


CULTURAL CONTROL OF DEBP- ROOTED 
WEEDS 


W. M. Phillips 


Since the introduction of 2,4-D as a weed 
Killer, comparatively little attention has been 
given to further experimental work with intensive 
cultivation for the control of deep-rooted perennt 
al weeds. Previously, extensive experiments had 
been carried out. Many of the research men here 
today had an important part in these experiments 
with intensive cultivation. Today, I dare say 
that very few of these men are doing ay extensive 
work along this line. This attitude of research 
personrel is probably justified, since at the 
present time, there is, or at least appears to be, 
very little weed control work being done by the 
old intensive cultivation methods. 

Before the advent of 2,4-D and other new ches- 


ieale many thousands of acres of deep-rooted 
perennial weeds, such as bindweed, hoary cress, 
perennial sow thistle and many others were eradi- 
cated by intensive cultivation. With 2,4-D it 
has been possible to achieve at least a certain 
amount of control of many of these deep-rooted 
weeds. However, in many cases eradication has not 
deen accomplished through the use of 2,4-D alone, 
so perhaps in the future we will again see a 
swing toward intensive cultivation for the control 
of certain perennial weeds. The extent of the 
intensive cultivation program will, no doubt, be 
determined by several factors. New and more 
effective chemicals may be found. Such things as 
crop allotments vs. no crop allotments, and the 
price the farmer can expect from the crops he 
produces on his lend may also effect the use of 
intensive cultivetion. There certainly seems to 
de a place for intensive cultivation for control 
of these weeds in the dry areas which normally 
recommend summer fallow as a sound farming practice. 

In going over some of the literature it is 
evident that field bindweed had been more carefully 
studied than most of the other perennial weeds 
growing in the southern part of the area served by 
the North Central Weed Control Conference. I will 
spend most of my allotted time discussing the 
control of field bindweed, tut will mention certain 
aspects on the control of some of the other per- 
enniel weeds. The next speaker on the program will 
discuss a number of species which I will not cover. 

Perhaps before going further with this dis- 
cussion of intensive cultivation, the term should 
be defined. Intensive cultivation refers to any 
method of repeated tillage operations which will 
eradicate deep-rooted perennial weeds effectively. 
This cultivation can be done with a variety of 
implements; however, the most populer and apparent- 
ly the most satisfactory is the duckfoot or sweep 
type cultivator. These sweeps vary in length from 
eight inches to as much as five or six feet or 
more. Sweeps 14 to 16 inches are more satisfactory 
than a smaller duckfoot. The machine must be adjust- 
ed so that all of the roots are cut. One disadvan- 
tege of such an implement is that in heavy soil it 
tende to create a herd pan layer a few inches under 
the surface. To avoid this, it may be necessary to 
use a mold board plow or some other implement 
occasionally to break up this hard layer. 

According to work done by Mr. F. L. Timmons, 
formerly of the Hays station, it appears that depth 
of cultivation is not a critical factor in eradi- 
cating field bindweed. He found that while the 
number of cultivations might be reduced by deep 
tillage, the increase in cost of doing this tillage 
offset any possible advantage in reducing the number 
of operations. Cultivation from four to six inches 
deep appears to be the most economical from the 
standpoint of rapid eradication of the weed. 

A number of experiments have shown that culti- 
vation should be started in the spring of the year, 
two to three weeks after the bindweed makes its 
first emergence. The cultivation should be con- 
tinued throughout the season at intervals of about 
14 to 18 days. In our area this interval of 14 to 
18 or possibly even 21 days has given more mpid 
eradication than when the cultivation was done each 
time the bindweed emerged. It was found that the 
root reserves of bindweed decreased for a period of 
eight to twelve days after emergence following till- 
age, and cultivetion at that time was more effective 
in eventual eradication of the weeds. 

A program of intensive cultivation will normal- 
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ly require approximately two years to eradicate an 
established stand of bindweed. This, of course, 
would mean that the farmer would lose two crop 
years, as well as leave his land open and quite 
subject to wind and water erosion. To overcome 
this, a number of cropping-cultivation sequences 
were developed and tested. These methods which 
use a combination of intensive cultivation and 
competitive crops have a number of advanteges. 
Probably their chief advantage is that the farmer 
is able to follow an eradicetion program without 
long periods of fallow. In many cases he will not 
lose more than one crop year in his eradication 
program, and in some ereas this one year of summer 
fallow will result in larger yields. It is possi- 
ble, using some competitive crops, to eliminate 
ell season-long fallow periods. 

One of the best competitive crops which has 
been found is sorghum planted with a grain drill 
in close-spaced rows. By delaying the planting 
until rather late in the season, the bindweed may 
de cultivated several times before seeding the 
sorghum. A good stand of sorghum forms a dense 
cover and is very effective as s competitive crop. 

The smell grains such as winter wheat also 
have been quite effective as competitive crops. It 
is possible to cultivate intensively between har- 
vest and seeding of wheat and thus reduce the stand 
and vigor of bindweed. Both wheat and sorghum are 
more effective competitors when preceded by one 
season of intensive cultivation. One method which 
has proved very satisfactory in eradicating bind- 
weed is to use intensive cultivation one year and 
follow with two years of wheat, then, if neces- 
sary, return to a year of cultivation. Repeated 
crops of close-drilled sorghum have accomplished 
eradication with no seeson-long intensive culti- 
vation. 

One of the most serious problems in control- 
ling dindveed is the seed which remains in the 
soil after the esteblished stand has been eradi- 
cated. These seeds remain viable for many years, 
and are a constant source of danger of reinfest- 
ation. This reinfestation can be controlled by 
careful farming. It is generally felt that a 
seedling can be killed with one cultivation before 
it reaches the age of approximately four to five 
weeks. After this time it may require more than 
one cultivation to kill the plant. Observations 
have shown that these seeds may live in the soil 
for as long as 30 years; thus we have a perennial 
problem with the bindweed seedlings. Experi- 
mental work has demonstrated that a crop rotation 
involving one year of summer fallow every four 
years, with proper cultivation at other times when 
the land is not in crop, will satisfactorily con- 
trol the bindweed seedlings. Many farmers have 
elmost given up the thought of completely eradi- 
cating their bindweed. The great length of time 
which the seeds remain viable may be responsible 
for this attitude. 

In areas where 2,4—D has not proved entirely 
satisfactory for bindweed control, it appears that 
experiments involving a combination of 2,4-D, 
competitive crops and intensive cultivation are 
valuable. Such experiments have been carried out 
at a number of locations, and the method is show- 
ing considerable promise, 

Hoary cress has reacted much the same as bind- 
weed ben cultivated intensively, however, there 
are sone important differences. It appears that 
hoary cress is somewhat more easily killed by in- 
tensive cultivation than is bindweed. The inter- 
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val between cultivations can be longer than with 
bindweed end cultivation every three to four weeks 
has given complete eradication in one and a half 
to two years. 

Russian knapweed, on the other hand, appears 
to be more resistant to cultivation than is bind- 
weed. In certain instances, it has been necessary 
to cultivate every 14 to 21 days for two to three 
years to eradicate this weed. Russian kmapweed, 
in most of the area which I have been discussing, 
is not a serious weed since it is confined to 
rather small patches. 

Climbing milkweed, another deep-rooted per- 
ennial common in the southern part of our region, 
has been subjected to only a limited amount of 
experimental work. However, observations appear 
to indicate that it requires cultivation much the 
same as is necessary to eradicate bindweed, but a 
longer period of time probably will be necessary 
to complete the eradication. In one experiment 
conducted at Canton, Kansas, cultivating at two- 
week and three-week intervals for two seasons re- 
duced the stand of climbing milkweed. No reduc- 
tion was apparent on the plots cultivated every 
four weeks. None of the treatments accomplished 
eradication in two seasons, 


CULTURAL CONTROL OF DEEP-ROOTED 
PERENNIAL WESDS 


H. A. Friesen 


Canada thistle, perennial sow thistle, leafy 
spurge, hoary cress and toadflax are the deep-rooted 
perennial weeds of major concern in the three 
prairie provinces. Under our prairie conditions 
these weeds sre not only prolific seed producers, 
but are capable of propagating and spreading by 
means of their underground rootstalks. Because of 
the depth of these rootstalks, the program for the 
control of these weeds by tillace and cropping 
practices is necessarily based upon the starvation 
of the roots. The difficulty of eradication, or 
in other words, the difference in persistence obser- 
ved between the various species, is determined 
chiefly by the amount of plant food which can be 
stored in the rootstalks. Thus, such perennials 
as leafy sourge, toadflax and hoary cress, which 
have extensive underground systems, can live for 
many months independently of the above ground con- 
ditions. Although these species are prolific seed 
producers, the young seedlings are relatively weak 
and can be readily destroyed by timely and careful 
tillage. 

The less persistent perennials such as Canada 
thistle and perennial sow thistle, can be eradicated 
by one season of intensive tillage. The tillage 
operations should be commenced at the early flower- 
ing stage, when the food reserves in the roots are 
at a low ebb. The operations should then de re- 
peated as often as necessary to keep the surface 
black until freeze-up. While somewhat deeper till- 
age has been found advantageous for the first per- 
ation, the subsequent operations may be done with 
any type of shallow tillage implement which effect- 
ively cuts or tears off the young shoots. In some 
areas, deep fall tillage prior to the year of in- 
tensive tillage has proven to be a valuable aid. 

In Manitoba, a four year rotation of fallow, 
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grain, clover hay and break, grain has proven very 
effective for the control of both Canada and per- 
ennial sow thistle. This type of rotation provides 
an opportunity every second year to starve the root 
by intensive tillage. “Furthermore, the clover hay 
competes favorably with the thistles, hence, the 
partial fallow following the clover does a useful 
Jod. 

In the somewhat more humid regions of the 
prairies, such as are found in Manitoba and the 
parkland areas of Saskatchewan and Alberta, the 
seeding down of infested land to crested wheat 
grass or to alfalfa has been found to be an effect- 
ive method of crowding out Canada and perennial sow 
thistles. This was found to be particularly true 
when the grass or legume was left down for several 
years and cropped for hay. 

The combining of tillage with 2, p treataents 
holds out great promise for the control and eventual 
eradication of both sow and Canada thistle. Fraser 
of the Saskatchewan Department of Agriculture has 
observed that on many farms, in the past four years 
where careful summerfallowing was done and 2,4-D 
at nominal rates was used in the crop year, Canada 
and sow thistles have now been almost completely 
eradicated. A moderately heavy application of 2, -p 
at the early flowering stage, with intensive till- 
age beginning four to six weeks after the 2. - 
treatment and then carried on until freesing has 
been very effectively used to eradicate Canada 
thistle in Sasketchewan. 

Experimental work to determine the relative 
effectiveness of various tillage and cropping 
practices to control or eradicate the more per- 
sistent perennials has not been too extensive in 
Western Canada. ‘The major share of this work has 
been directed toward the control of leafy spurge, 
hoary cress and toadflax. 

The program for the eradication of leafy 
spurge by tillage and cropping methods, which has 
deen conducted by the Manitoba Weeds Commission 
over the past ten years, is possibly the most er- 
tensive study in Western Canada. The Manitoba 
program involved special legislation which enabled 
municipalities to take over and operate land in- 
fested with leafy spurge for the purpose of its 
eradication. During the ten year period, 28 in- 
fested properties totalling 3,993 acres have been 
operated in this manner. Six properties comprising 
a total of 933 acres have been freed of spurge and 
returned to the owners. Sufficient revenue was 
produced on these properties to pay all costs of 
the eradication program and return a credit balance 
to the owners. Furthermore, the sale value of 
these properties increased from $5.00 psr acre to 
$25.00 per acre. 

In this program, those infestations of spurge 
which were too extensive to permit the use of 
chemicals, were subjected to intensive tillage. To 
be successful, the tillage program required at 
least three essentials, namely, 1) the cultivation 
must be done every 10 to 14 days throughout the 
growing season, so that the spurge is not permitted 
to appear above the ground for longer than some 
four days, 2) efficient work, which involves imple 
ments with sharp cutting edges and a careful oper- 
ator, and 3) good arable land which will withstand 
intensive tillage without too great a risk of severe 
soil erosion. In the course of this work, it was 
found that two to three successive seasons of in- 
tensive tillage before cropping was required to 
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eradicate leafy spurge. The hazard of soil 
erosion, however, has resulted in a tendency to 
favor a program of alternate intensive tillage 

and cropping, even on those soil types which have 
shown considerable resistance to wind erosion. 
This procedure necessarily extends the time re- 
quired for eradication from two years to five or 
siz. The seeding of corn on land which had been 
intensively cultivated the previous year, was 
found useful in eradicating spurge, while at the 
same time reducing the hazard of erosion, provided 
the corn was check rowed and kept thoroughly clean. 
Smother crops of oats and peas or buckwheat were 
found useful under certain conditions. 

The eradication of leafy spurge on sub- 
Marginal sandy or stony soils posed a very diffi- 
cult problem. Seeding down these areas to strongly 
competing grasses, such as crested wheat grass, 
has served only to keep the infestations from 
spreading. Pasturing such areas to sheep, either 
with or without seeding down to grasses, has over 
@ period of years given effective control and in 
some cases eradication. 

The use of tillage and cropping practices to 
eradicate hoary cress has received considerable 
attention in Western Canada. Studies supervised 
by the Dominion Experimental Station, Lethbridge, 
in southern Alberta, showed that intensive tillage, 
using either the V-blade weeder or the one-way 
disc, successfully eradicated hoary cress in the 
third season. A total of 25 operations were re- 
quired. The operations were made at two week 
intervals in the first season, tut could be ex- 
tended to three week intervals in the second sea- 
son. In the third season, the plants were so much 
weakened that tillage was only required at variable 
intervals. 

A field scale trial is now under way to test 
the merits of alternate strips of intensively culti- 
vated fallow and crop as a means of eradiceting . 
hoary cress while holding soil erosion by wind or 
water to intim. 

In Manitoba tests, the V-blade weeder and one- 
way disc were found to be somewhat superior to the 
stiff shank cultivator, in hoary cress eradication. 
The cultivator teeth frequently failed to cut all 
the roots, and growth became established between 
workings. The one-way disc and V-blade weeder 
were equally effective in killing the cress, pro- 
vided there was no continuing dead furrow left when 
using the one-way. The one-way tended to pulverize 
the soil to a much greater extent than did either 
the V-blade or the cultivator. 

Various crops and crop rotations have also 
deen tested in conjunction with fallowing at rele- 
tively short intervals. None of these rotations 
have brought about complete eradication. Fall rye, 
seeded late in August of the second fallow year , has 
reduced the stand of cress by 90-95 percent. Of 
the spring seeded grainr, barley and spring rye 
were found to be superior to wheat in cress con- 
trol. Continuous cropping to spring wheat has 
permitted the cress infestations to increase. 

Toadflex, while not a new weed in Western 
Canada, has not been viewed with too much alert 
until the past few years. Consequently, experi- 
mental and field observations on its control are 
limited. A mumber of trials to eradicate this 
weed by tillage and cropping have been initiated 
in Saskatchewan. At the present time, the results 


indicate that one year of intensive tillage (some 
14 workings chiefly with a duckfoot cultivator) 
will reduce the stand of toadflax by some 90%. One 
season of intensive tillage was found to be suffi- 
cient to thin out and weaken the weed patches to 
such an extent that they offered no apparent compe- 
tition to the grain crop seeded the following seasm, 
Alternate intensive tillage and cropping holds much 
promise as a means of not only effectively control- 
ling toadflax, but also eradicating it if continued 
over a period of several years. 

The effect of seeding down areas heavily in- 
fested with toadflax, to crested wheat grass, has 
deen studied in both Saskatchewan and Alberta. In 
both cases, it was found to be virtually impossible 
to establish the grass within the weed patches 
themselves. In Saskatchewan, the ester of 2,4-D, 
at rates up to 4 pounds of acid per acre, was used 
in an attempt to establish the grass, but little or 
no success was observed following this practice. 
The crested wheat grass established itself around 
the patches and prevented their spread, tut to date 
no reports of the grass having reduced the size of 
the patches are available. 

In summing up, it might be stated that the 
tillage and cropping practices as outlined in this 
paper have arrested the spread and in many cases 
have eradicated serious field infestations of these 
persistent perennial weeds. Because none of our 
Western Canadian soils are immune to erosion, and 
because of the economic factors involved, a system 
of intensive tillage alternated with a grain crop 
is the method of controlling deep-rooted perennial 
weeds which is increasing in favor with both agron- 
omists and farmers. 


SUMMARY OF 1950 RESBARCH O}} WEED 
CONTROL IN VEGETABLES AND IN POTATOES 
Clifford E. Taylor 


In vegetable crop production we are greatly 
interested in the chemical control of weeds, since 
the cost of weeding, much of which is by hand, is 
usually the major cost of producing our crop. Our 
interests are really threefold, first, to mke it 
possible to reduce the cost of weeding many of our 
vegetable crops by the proper and timely use of 
certein chemical preparations; secondly, to save 
(or salvage) many of the fields of vegetable crops 
when prolonged periods of wet weather make it 
impossible to cultivate, and last but certeinly not 
least, to control weeds temporarily in order that 
our first cultivation may come a little later when 
the crop has gained a size for easier cultivation 
and we have gained time to continue planting or 
other necessary activities on the vegetable farm. 

At this time we do not want to consider chem- 
ical weed control as a substitute for all culti- 
vation but merely to reduce the number of culti- 
vations or to supplement standard cultural practi- 
ces. Resistant species of weeds may increase and 
dominate if only chemical eradication methods are 
employed. And, as a matter of fact, we have some 
crops, as carrots and onions, which are subject to 
seedling damage and stand reductions from hot, dry 
winds and sand blast injury in much of our North 
Central area, and some means of loosening the soil, 
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even if no weeds are present, must be practiced at 
an early date, to counteract this danger. 

Moving on to a consideration of crops, proba- 
diy more investigational work on the chemical con- 
trol of weeds has been done in the onion crop than 
with any other crop. Onions have been successfully 
weeded with certain oils, dilute sulfuric acid and 
potassium cyanate where part or the majority of 
the weeds emerged ahead of the onions, and the 
materials were applied as a pre-emergence contact 
treatment. The pre-emergence use of 2,4—-D in onions 
is rather controversial, and rather embarassing to 
us since it is already in limited commercial usage. 
Your conference research abstracts have not shown 
any injury to onion stands or yields at a half 
pound 2,4-D pre-emergence treatment, tut do show 
occasional injury at the one pound rate, and more 
cases of injury at higher rates. Stands have been 
reported reduced when a heavy rainfall occurred 
between the treatment and emergence days at the 
higher rates of 2,4-D. When heavy rain occurred 
within a few weeks after onion emergence the roots 
have sloughed off the onions in some cases, usually 
being repleced but at the expense of temporary to 
permanent stunting of the onions. The reports 
indicate more successful results in the pre-emerg- 
ence use of 2,4-D in onions with deeper planting, 
on less porous and higher organic matter content 
soils, applications just before onion emergence 
and the use of salt formations of 2,4-D in pre- 
ference to esters. The pre-emergence use of 2,4-D 
in onions has not, in general, been favorable on 
light sandy soils of low fertility, or in fields 
where pink root disease is present. Onions grown 
from sets appear more resistant to the herbicidal 
treatments than onions grown from seed. The use 
of endothal (3,6-endoxohexahydrophthalate) has 
deen encouraging as a pre-emergence treatment. 
Materials showing generally unsatisfactory balance 
between weed control and crop damage include 
(ethyl) xanthogen disulfide, NIX (sodium isopropyl 
xanthate), PCP (pentachlorophenol), DNOSEP (dinitro- 
orthosecondarybutylphenol), TCA (trichloroacetic 
acid), IPC (isopropyl-n-phenylcarbamate), E.H.#1 
(sodium 2,4-dichlorophenoxy-ethyl-sulfate) and 
E. H. 2 (dichloralurea). 

As pos energence herbicidal treatments in 
onions common salt (NaCl), salts of dinitrophenols 
and pentachlorophenols, dilute sulfuric acid and 
potassium cyanate all have given excellent control 
at times of certain annual weeds without injury to 
the onions. The research report data indicate 
that onions are least resistant at the flag“ 
stage. Weeds must be smell to be killed. Three 
of the dominant weeds in our onion fields in the 
North Central area (namely, pure lane, grasses and 
lambsquarters) are very difficult and usually im 
possible to kill with these materials. Weather 
affects the reaction of the weeds and the onions 
to the chemicals to such a degree that effective 
rates of application ere variable and critical. 
Lower rates ere necessary on more succulent weeds 
and onions, and higher rates on more “hardened" 
foliage, for any effective balance between weed 
control and onion injury. We have no method at 
present to accurately measure the degree of succu- 
lence or hardiness of foliage, so we cannot set 
up a scale of rates for using these chemicals. 
Where do we go from here? 

The reporte continue to show satisfactory 
weeding of potatoes by the pre-emergence use of 
PCP and Mos. and also 2,4-D on varieties re- 
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sistant to this material. Varieties indicated as 
resistant include Katahdin, Canes, Early Ohio, 

Red Triumph, Irish Cobbler and Sebago. Varieties 
known to be sensitive to 2,4-D include Rural New 
Yorker, Russet Rural, Pontiac, Chippewa, Red 
Warbe and Menominee. Favorable results have also 
deen reported on the pre-emergence use in potatoes 
of xanthogen disulfide, endotahl, and TCA. 

In the post-emergence chemical control of 
weeds in potatoes varietal differences in response 
to 2,4-D are very marked. Most varieties show 
temporary to permanent formative effects, and 
often, especially on the varieties more sensitive 
to 2,4-D, considerable yield reductions. Salt 
2, ULD formletions are favored over the esters. 
Potatoes appear most resistant at the late bloom 
stage. One paper reported intensified periderm 
color in proportion to injury from 2,4-D and MCP 
(2-methyl-4—chlorophenoxyacetic acid) application, 

Pre-emergence tree nente in sweet corn with 
six to eight pounds per acre of Most or fifteen 
to twenty pounds per acre of PCP continue to be 
effective, if applied at least two days before an 
sweet corn emergence. Pre-emergence application 
of 2,4-D at rates up to one and a half pounds per 
acre has been satisfactory, but should be applied 
just before the corn comes up, and should not be 
used at all on sandy soils. 

In post-emergence chemical weed control in 
sweet corn 2,4-D spraying should be as early as 
possible to control weeds. The corn is more 
resistant to heavier 2, LD rates before the four- 
leaf stage. On larger sweet corn the nogzles 
should be dropped to spray under the top corn 
leaves when possible, but still having the spray 
strike the tops of the weeds. 2,4-D rates up to 
a half pound acid equivalent per acre appear 
satisfactory. Higher rates have caused some 
injury to sweet corn on occasion, Brittleness . 
and bending or breakage is most serious and de- 
comes increasingly common following over-all 
sprays as the corn gets taller. Hybrids and 
varieties vary in their susceptibility to 2,4D 
but these differences do not appear to be im- 
portant at rates of a half pound or less per acre, 

In the asparagus seed bed stoddard solvent 
or lower 2,4-D rates as pre-emergence treatments 
appear satisfactory for controlling annual weeds. 
In established asparagus in the field a pre-emer- 
gence treatment of 2,4-D after @isking has been 
effective in controlling most annual weeds. A 
2,4-D spray at a low rate during the cutting 
season following a close cutting shows some 
promise, but any emerged spears hit by the spray 
may become curved or distorted. Post- harvest 
post-emergence sprays using dropped nossles and 
non-volatile 2,4-D formulations heve given satis 
factory weed control, but the asparagus fern 
growth" is especially sensitive to 2, -p. 

In carrots, paranips, parsley and dill the 
use of stoddard solvent at 80 to 100 gallons per 
ecre for the control of most annual weeds has 
decome a standard cultural practice. Application 
should be made after most of the weeds have 
emerged but before they are two inches high. 
Stoddard solvent should not be applied after 
carrots or parsnips show more than a 1/4 inch 
root diameter. The data indicates that stoddard 
solvent should be used on celery only in the seed- 
ded, and should not be used on root celery 
(celeriac). ‘TCA and II have shown promise as 
pre-emergence treatments in weeding carrots. 


— 


In red beets TCA as a pre-emergence treat- 
ment at rates up to ten pounds per acre has been 
consistently effective in controlling annual 
grasey weeds. Pre-emergence treatments of low 
PCP rates alone and in combination with TCA and 
III have shown promise. The post-emergence use 
in beets of a saturated NaCl salt solution has 
shown promise on occasion but will not control 
purslane, lambsquarters and grasses. Its effect- 
iveness is dependent on the succulence or hardi- 
ness of the foliage as affected by weather. 

Reports indicate some success in controlling cer 
tain grasses by sprays over the foliage of low 
rates of TCA, 

As a pre-emergence herbicide] treatment in 
beans the dinitros at six to eight pounds per 
acre have been consistently effective. Results 
obtained with the pre-emergence use of PCP and 
zanthogen disulfide have been erratic. The use 
of 2,4-D as either a pre- or post-emergence treat- 
ment in beans is questionable, with formative 
effects, floral abdscission and/or reduced yields 
having been reported on occasion. 

In garden or market peas the pre-emergence 
use of a dinitro, or calcium cyanamide if reaction 
moisture is present, have been satisfactory. 
Results from the pre-emergence use of PCP and the 
pre- or post—emergence use of 2, LD in peas have 
deen erratic. Satisfactory control of certain 
susceptible weeds has been obtained in peas with 
a post-emergence spray of » low rate of Hos. 

In direct-seeded tomatoes pre-emergence 
herbicidal treatments of low rates of PCP, TCA 
(alone or in combination) end NIX appear promising. 
Horseradish has been effectively weeded by pre- 
emergence treatments of Mos or PCP. The pre- 
emergence use of NIX and endothal has shown promise 
in spinach. The Crucifers have shown considerable 
tolerance to TCA. 

In the cucurbdit group of vine crops pre-emer- 
gence treatments of xanthogen disulfide and low 
rates of 2,4-D have shown promise. The date indi- 
cates that cucumbers will tolerate a pre-emergence 
treatment rate of Mos, and pumpkins a pre- 
emergence treatment rate of PCP. One report shows 
satisfactory control of crab-grass in sweet 
potatoes with a post-emergence treatment of H-1- 
naphthyl phthalamic acid. Another report shows 
satisfactory control of crab-¢grass in muskmelons 
with » post-emergence treatment of either dichlora- 
lures or the N-l-naphthy! phthalamic acid. 

The successful post—-emergence spraying with 
contact herbicides using shields over the crop row 
were reported for beans and onions. 

Several abstracts have reported the effects 
of maleic hydrazide on various vegetables. Beets, 
chard, spinach, the vine crops, tomatoes, potatoes 
and lettuce were rather susceptible to the mterial, 
with peas, onions and carrots showing some resist- 
ance. 
was indicated es a slight to severe retardation of 
axial development and/or foliar abnormalities. 

In conclusion I have only one thing to say. 
The group carrying on research on the chemical con- 
trol of weeds in vegetable crops has made consider 
able orogress as a whole. But we still have a long 
way to go. 


The nature of the injury from mleic hydrazide 
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SUMMARY OF RESEARCH ON WEED CONTROL IW 
SUGAR BEETS IN 1950 


B. H. Grigsby 


The verious cooperators in the NCWCC who were 
investigating weed problems in sugar beets in 1950 
followed the general pattern of the work in 1949, 
namely a search for compounds which may be effective 
on the various types of weeds which are found in 
beet fields. In those parts of the area where 
rainfell is limited the major weed species are 
grasses, especially foxtail and 
wild oat ), and in some cases wild 
misterd. In other parts of the region, particular- 
ly Ohio, Michigan and Illinois, snnual grasses are 
of some importance but the mijor weeds are broad- 


leaved types such as smartweed ( +) 
lamb's quarters (Chanenedine amp. ) pigweed 
anthus spp.) and wild musterd (Brassica spp. ) 

Research in 1950 was directed largely toward 
pre-emergence treatments, as shown by the fact 
that ten of the fourteen abstracts were from work 
o” this type. Throughout the region, nine herbdi- 
cides were used on a more or less wiform plan. 
Applications were made just after seeding or just 
prior to expected emergence of beets, the time 
being dependent upon climatic factors prevailing 
at the various stations. 

TCA, applied at rates of 5 to 20 pounds per 
acre 2 to h days after seeding, was reported to 
give practical control of foxtail by Bakke, Downie 
and Ogden, (Iowa), Swanson and Helgeson (k. D.). 
Nelson, (Colorado), Taylor, (111.) White and 
Willard (Ohio), end Grigsby (Mich.). Andersen and 
Shadbolt (Manitoba) reported control of wild oats 
with TCA but did not indicate the rate per acre 
which was required. In no case was TCA found to 
de effective on broad-leaved weeds, nor to have 
any serious effects upon sugar beets at the rates 
of application which gave control of the grasses. 
Downie and Ogden suggest that some injury my 
occur at rates above 15 lbs. per acre. This effect 
was also reported from the R. C. stations. There 
were no reports on the use of TCA for pos ener- 
gence applications. 

Various formations of 2,4-D were used at th 
Manitoba, North Dakota, South Dakota, and Illinois 
stations. None of the formulations were effective 
in the control of foxtail and all of them caused 
severe injury to sugar beets. These data, as well 
as those from previous seasons, show clearly that 
2,4-D should not be used in the production of 
suger beets. 

PCP and dinitrophenols were used at most of 
the stations but the results were not in agreement. 
Fxecessive soil moisture, or rainfall, soon after 
applicetion, usually led to consicerable stend re- 
duction. In some cases thie was not serious but 
in others a reduction in tonnage was found. 

Seven investigators reported results from the 
use of xanthogen disulfide. In three ceses a rate 
of 5 lbs. per acre did not affect beet stands and 
gave a 50% or better control of weeds. In the 
other reports this rate of application was not 
effective in weed control and higher rates caused 
some injury to beets. The reports indicete that 
the majority of investigators do not consider 
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xanthogen disulfide as a satisfactory compound 
for sugar beet weeding. 

The use of IPC was reported by six stations 
but in no case was the chemical satisfactory for 
control of grasses. Manitoba reported control of 
wild ots, but no effect upon foxtail, at rates 
of 2 to 8 lbs. per acre. Injury to beet stands 
was not indicated in any of the reports. 

Results from the use of mleic hydrazide at 
u and 8 lbs. did not give control of weeds, al- 
though some effects on grasses were roted, and 
the higher rates caused injury to beet stands. 

Dsodium, 3,-6 endoxyhexahydrophthallate 
(1. c. 3740 or ME 3003) used at rates of 1 to u 
pounds per acre gave slight effects on grasses 
but practical control was not obtained at these 
rates. The data are too few to warrant making 
any suggestions concerning this compound, beyond 
an indication that further triels are needed. 

A preparation designated as B. C. 5722, which 
was reported last year as showing great promise 
for the control of grasses, was used in most of 
the 1950 trials and, without exception, was found 
to have no effect upon weeds or beets. Stahler 
has suggested that perhaps an unintentional change 
in formulation may account for the poor results 
obtained this season. 

Two other compounds, . H. #1 and BE. H. #2 
were used in a number of stations but the results 
were not conclusive. Some investigators indicated 
that k. H. #2 might be of value at rates greater 
than those used in the experiments of 1950. 

Po lybor-chlorate, aromatic oils, polychloro- 
aryl-alkyl carbonate, potassium cyanate, and a 
number of coded experimental compounds were used 
dy one or more of the investigators. None of these 
gave eny outetanding results and appear to be of 
little value in sugar beet weed control research. 

Data on post-emergence application was limited 
and, for the most part, were from applications of 
materials previously used for pre-emergence trials. 
Maleic hydrazide and IPC were found to be injurious 
to beets when applied as foliage sprays and to give 
only a retarding effect upon weed growth. The 
few reports of foliage applicetion of B.C. 3740 
indicated that only a defoliation of weeds, follow 
ed by complete recovery, could be expected from 
such applicetions. 

The results obtained in 1950 indicate that 
considerable use of TCA, as a pre-emergence appli- 
cation for the control of annual grasses, may be 
made by sugar beet growers in 1951. A rate of 
from 5 to 15 pounds per acre appears to be suit- 
able throughout the north central region. Further 
trials of IPC, PCP, xanthogen disulfide, I. H. #2 
and endo-xyhexehydraphthallate are desirable to 
determine possible rotes of applicstion for these 
compouné s. 

No satisfactory post-emergence compounds have 
deen found. A definite need for such materials 
exists and more research on this phase of sugar 
beet weed control should be initiated in the 1951 
season. 


SUMMARY OF 1950 RESEARCH ON WEED 
CONTROL IN FRUITS AND OPNAMENTALS —— 


R. B. Nylund 
Abstracts receiving covering herbicidal study 


with small fruits and ornamentals included five 
reports on strawberries, two on crabgrass control 
in turf, two on gladioli, ome each on peonies and 
nursery stock, and three on the control of quack 
grass in nursery plantings. 

The reaction of strawberry plants and weeds 
to several herticides are reported. In one report 
single applications of 2,4-D applied at 2 lbs. per 
acre es a pre-planting treatment or 1 lbs. as a 
summer spray gave satisfactory weed control with 
no apparent injury to strawberry plants: in an- 
other report, as little as 1/2 1b. seriously re- 
éuced runner production when applied 17 days after 
planting and again six weeks later. I. I. #1 when 
used at u lbs. per acre to have promise 
for controlling both broad-leaved weeds (including 
purslane) and grasses in strawberries. Rates low- 
er than 3 lbs. are less effective in weed control 
while rates as high as 8 lbs. apparently reduce 
runner plant production. E. I. #2 when used as a 
pre-planting treatment at 12 lbs. per acre gave 
satisfactory weed control for a period of four 
weeks without damage to strawberry plants; however 
when used as a summer spray rates as high as 6 lbs 
did not give satisfactory control. I. H. 2, IPC, 
Z. H. 5722, Endothal, and M. H. sprayed on growing 
strawberry plants failed to control weeds without 
seriously damaging the crop plants. Attempts to 
control Stink Grass cilianensia, Link.) 
in strawberries through the use of . H. 5722 at 
2 to 8 lbs., Sharples' . C. 3740 at 1 to h lbds., 
and IPC at 8-16 lbs. were unsuccessful. The high- 
er rates of all three chemicals caused temporary 
localized burning of strawberry leaves. 

Although the problem is undoubtedly being 
widely studied, only two reports on the control of 
crabermass in turf were received. Both of these 
reports showed PMAS (in the form of Tat-C-lect) to 
de effective in controlling crabgrass without in- 
jury to bluegrass. Sowa's S-1996 when applied 
three times gave excellent crabgress control with 
only slight retardation of bluegrass growth. Sto 
dard solvent at 80 gel. per acre gave excellent 
crabgrass control but killed the bluegrass whereve 
the spray had overlapped. Potassium cyanate 
(Weedone Crabgrass Killer) e only fair crab- 
grass control while L-2988 (Standard Crabgrass 
Killer), L26687. Kerosene, . H. 2, S-1960, TCA, 
and Maleic hydrazide were ineffective in control- 
ling crabgrass. 

Two reports on weed control in gladioli indi- 
cate that this crop is quite resistant to the 
action of herbicides. Chemicals effective in con- 
trolling weeds without injury to the glads when 
applied prior te crop plant emergence weret 
Mos, 2,4-D (Ia salt), combinations of the above 
Stoddard solvent fortified with PCP, Xanthogen 
disulphide, TCA, Methyl bromide (containing chloro- 
picrin), PCP, Premerge (DNOSEP-amine salt) and a 
combination of PCP plus TCA. The dinitros, accoré 
ing to one report, noticeably improved the foliage 
color and vigor of the gladioli. Post-emergence 
applications of potassium cyanate alone or in com- 
dination with 1 1b. of 2,4-D when the gladioli 
were 5" tall also gave fair to good weed control 
without crop injury. Combination pre- and post- 
emergence treatments with TCA, Premerge, and PMAS 
were also effective in controlling weeds without 
crop damage. 

Peonies were not injured when treated prior 
to emergence with 2,4-D (Na salt) alone, DNOSHP 


(HH, salt) elone, combinations of these, and 
Stoddard solvent alone or fortified with PCP. 

As with gladioli, dinitro-treated peonies showed 
improved vigor and leaf color. Grasses as well 
as broad-leaved weeds were completely controlled 
with fortified Stoddard solvent. Excellent con- 
trol of broad-leaved weeds was obtained with 
THOSEP, fair control with 2,4-D, and poor control 
with Stoddard solvent alone. 

One report on weed control in nursery crops 
indicated that transplant beds of various Juniper- 
Bs species were not injured by Stoddard solvent 
applied when temperatures were above 80°F. Al- 
though TCA and PCP gave good control of weeds, 
they and Dow General caused injury to Juniperus. 
In a second test, applications of Stoddard sol- 
vent, DNOSEP, and PCP stunted Yan Houte Spires. 
PCP caused temporary injury to Chinese Elz. 

» and Black Raspberry. Peonies were 
to the ground. Apparently the above 
herbicides did not damage Lilac. Pecan. Barberry. 


dest overall control of weeds. 

Barly summer applications of TCA at 20 to 
80 lbs. per acre effected good control of quack 
grass in gursery fields. Growth of broad-leaved 
weeds such as ragweed, horse nettle and thistle 
in these plots was controlled by monthly discing. 
Hemerocallis hybrids, Kninhofia Maria. Iris 
Kmempferi, and Elder Daisy (Chrysanthemp lev- 
Canthemup var.) planted in August and September 
on land treated with TCA in June appeard to be 
uninjured by the TCA treatments. 


1 NG HORT 
CROPS IN THE NORTHEAST 
. D. Sweet 


This paper is not intended to be a complete 
resume of all weed vrojects on Horticultural crops 
in the Northeast. Rather it is intended to point 
out a few of the more interesting developments and 
in addition show where the different types of work 
ere being undertaken. 

Turf Vork on eliminating crabgrass from turf 
is being conducted in Rhode Island, New Jersey, 
Pennsylvania, and New York. Sodium arsenite, Phenyl 
mercury acetate, and Potassium cyanate are being 
used successfully in certain areas. Jo one of these 
chemicals however is universally satisfactory. 

Sree Fruits - Pennsylvania and New York are 
working with standard chemicals for poison ivy con- 
trol in apple orchards. Ammeate looks good. 

- Massachusetts is spending con- 
siderable time on weed experiments. They will be 
trying out a new all-purpose 6-wheel, 3-axel out- 
fit which can negotiate bogs and ditches for sand- 
ing, weeding, spraying or dusting, and possibly 
@itch cleaning. Also it will be equipped for wiping 
2,4-D on the tops of tall weeds. 

- Work is under way in New Ne- 
land with both high and low bush types. The form 
er are less of a problem because directional 
sprays are feasible. Stoddard Solvent and also 
maleic hydrazide show promise as stem sprays for 
grass control in the high bush plantings. 

Strawberries - 2,4-D has been advocated by 
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many for weeding strawberries but two serious 
pests, namely grasses and chickweed, are not 
controlled unless the application is made at the 
time of weed seed germination. 

New Jersey has had good results with E.H.#2 
applied while the crop is still weed free. Vir- 
ginia has used dinitros to good advantage as a 
dormant spray for chickweed control. 

Canadian workers have used oils as dormant 
sprays for chickweed control in carrots. 

Grapes le York workers have demonstrated 
excellent control of all weeds between the grape 
vines with contact spray emulsions combining heavy 
aromatic oils and dinitros. This is fast becoming 
a growing practice. 

- An extensive test program is 
under way at Cornell to eliminate quack grass 
from deciduous and evergreen nursery stock. To 
date only those treatments made well before plant- 
ing time have been sefe from the standpoint of 
crop injury. TCA is giving the best results to 
date. Chickweed is also a serious pest and stem 
sprays with sodium pentachlorophenate have looked 
good. Heavy oils have been toxic to the nursery 
stock. Extensive defoliation work is also under 
way. 

Vegetables - Considerable vegetable work is 
deing conducted at Massachusetts, Delaware, Vir- 
ginia, Pennsylvania and New York. Stem sprays of 
oils has looked excellent on onions for control- 
ling midsummer and fall purslane and grasses. 
Other pests usually are controlled by cyanate 
sprays and pre-emergence cyanamid applications. 

Fall spinach has been weeded successfully 
with 3-chloro IPC plus 11. Wintering-over crop 
is showing chronic symptoms, however. 

for beans have been 
perfected and are being advocated for field trial 
by Hew York growers for the first time in 1951. 
Extensive studies have been made at Cornell of 
the interrelationship of timing, kind of crop, 
kind of weed, type of chemical and rainfall with 
pre-emergence sprays. 

Qils - A contimmous project is underway at 
Cornell investigating the plant selectivity mech- 
anism for petroleum herbicides. One nechenten 
appears to be involved for all plants, namely, the 
characteristic of the cytoplasmic membranes, Tol- 
erance and susceptibility appear to be a matter of 
degree. 

Machinery - Gadgets are being developed at 
Massachusetts, New Jersey and New York for wiping- 
on applications of 2,4-D. 

New York is doing considerable with carefully 
controlled stem applications. Two major devices 
are a sliding shoe or a wheel to which the nozzles 
are fastened to control the location of the spray. 
Shields are sometimes used in conjunction with 
these outfits. 


SELLER RESPOSIBILITY 
Joseph A. Noone 


First of all, I want to express my sincere 
appreciation end that of my organization, the 
Bational Agriculture] Chemicals Association, for 
the honor and opportunity of appesring before this 
Conference. We want to congratulate you on the 
fine work which the group is doing; it is certainly 
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outstanding in the field of weed control. By 
affording all groups interested in weed control 
an opportunity to meet, exchange views, report on 
research and discuss problems of mtual interest, 
the Conference has made very substantial contri- 
butions in this field. It is impossible to fully 
evaluate the good which has come from your activi- 
ties to date. 

As regards my topic, it is assumed that by 
seller responsibility is meant manufacturer re- 
sponsibility rather than retailer responsibility 
and we will base the mejor portion of our remarks 
on that assumption, although we will refer briefly 
to retailer and user responsibility. 

Since this is a Weed Control Conference, it 
seems reasonable to assume that you are not inter- 
ested in insecticides and fungicides for the grow 
ing of more and better weeds but in herbicides for 
their control. Accordingly, as far as possible, 
we will approach our subject from the viewpoint of 
herbicides. 

In general, it may de said that the minuf- 
acturer's responsibility is to produce and market 
o product which is effective for the purpose for 
which it is intended and recommended, and which 
when used as directed will not produce any harm- 
ful effects, and finally to comply with the laws 
end regulations vertaining to its marketing. 

Involved in this simple proposition are many 
involved technical, regulatory and legal consider- 
ations. 

Since I am not a lawyer and my organization 
does not practice law, I am not qualified to attemt 
to discuss the legal aspects of the sale and use 
of pest control chemicals and the respective re- 
sponsibilities of the various parties involved in 
the event that unsatisfactory or harmful effects 
result from their use. Hence, I will confine my 
remrks to the technical and regulatory aspects. 

The menufacturer has the responsibility of 
assuring that his directions are proper and ade- 
quate for the recommended application, taking into 
consideration such factors as the species of grain, 
weeds to be controlled, soil characteristics, clim 
atic conditions and other factors which might 
affect the performance of his product. 

In this, as in all other industries, the 
manufecturer is assumed to be an expert and to have 
expert knowledge with respect to his product. Since 
this knowledge is not possessed by the public, he 
should take reasonable measures to advise the pub- 
lic of the information which is necessary for 
proper results and to avoid damage which he can or, 
as an expert, should foresee. 

In determining what is reasonable action, I 
might cite for your guidance the definition of 
Lord Bramwell in a decision construing the question 
as to whether a particular fence was strong enough 
to be reasonably calculated to restrain trespessing 
pigs. In that decision Lord Bramwell stated: 

"Hor do we lay down that there must be a fence 
so close and strong that no pig could push through 
it, nor so high that no horse nor bullock could 
leap it. One could scarcely tell the limitation of 
such e requirement for the strength of swine is 
such that they would break through almost any fence 
if there were a sufficient inducement on the other 
side. But the company are bound to put up such a 
fence thet e pig, not of peculiarly wandering die- 
position nor under any excessive temptation, will 
not get through it." 
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What constitutes reasonable efforts on the 
part of the manufacturer will likewise vary with 
circumstances such as type of product, its inherent 
properties, purposes for which intended, and class 
of trade by which it will be used. Hence, it is 
impossible to outline what would be considered 
either a bare minimum testing program or a complete- 
ly exhaustive one for even a single class of pro- 
ducts, such as insecticides or herbicides. How- 
ever, to indicate the scope of considerations in- 
volved, I will outline what might be termed a typi- 
cal testing program, recognizing that there is no 
actual typical or average program anymore than 
there is a typical family of three and three quarter 
persons. 

Firet, he runs sufficient tests under appropri- 
ete conditions to determine that his product is 
properly effective for the purpose for which it is 
recommended. In this respect, it should be noted 
that the product need not necessarily kill or eradi- 
cate the pest against which the product is directed 
but it may be sufficient to give practical control 
of the pest, if the claims are so restricted. 

The question of safety or avoidance of harm 
ful effects when the product is used as directed 
requires investigation into meny fields. Toxicity 
studies are conducted to determine the hasards, if 
any, to persons, such as the applicator and the 
consumers of treated crops, in the event its re- 
commended use may result in a residue on a food- 
stuff. Such studies are also made from the view- 
point of the effects of the product on warm-blooded 
animals, if they are likely to be exposed to the 
product or vegetation which has been treated with 
it. 

As all of you here realize, the safety or 
effect on valuable vegetation with which the pro- 
duct might come in contect intentionally or in a 
reasonably foreseeable accidental manner, calls 
for intensive and extensive investigation. 

Studies are made as to ite effect on useful 
invertebrate animale, such as pollinating insects. 

What is the effect on the soil? If the use of 
the product is likely to result in soil residues, 
the effect of such residues in the light of present 
and proposed future uses from the soil are deter- 
mined. 

Compatibility of the chemical with other pest 
control productewith which it might naturally be 
used is investigated. 

The next speaker will discuss at length another 
important factor, the effect of the product on 
equipment. 

These tests having demonstreted that the ches- 
ieal meets these exacting demands for use as 8 
commercial pest control agent, research is con- 
ducted into the development of formlations for 
satisfactory and effective application. The effect 
of the solvents, diluents, carriers, wetting agents, 
emulsifying agents and other spray adjuvants both 
on the active ingredient and on the valuable vege- 
tation to which the final product may be applied as 
well as on the performance of the chemical is in- 
vestigated. 

Having determined from the foregoing, oc in- 
herent hagards or special considerations involved 
in the use of the product, the mamufacturer should 
bring this to the attention of the user by forth- 
right statements prominently displayed on the label. 

Such statements are required by the Federal 
Insecticide, Fungicide and Rodenticide Act. For 
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example, Section 2u (2)(c) states that a product 
is misbranded, 

"If the labeling accompanying it does not 
contain directions for use which are necessary 
and if complied with adequate for the protection 
of the public". 

Section 162.9 of the Regulations for the 
Enforcement of the Act states: 

"The warning or caution statement, when 
necessary to prevent injury to living man and 
other vertebrate animals, useful vegetation and 
useful invertebrate animals, must appear on the 
label in a place sufficiently prominent to warn 
the user, and must state clearly and in non- 
technical lenguage the particular hazard involved 
in the use of the economic poison, 6. g., ingestion, 
skin absorption, inhalation, inflammability or 
explosion, and the precautions to be taken to 
avoid accident, injury, or damage. 

The word "Poison" in red on a contrasting 
background in immediate proximity to the skull 
and crossbones and an antidote, including direc- 
tions to call a physician immediately, shall appear 
on all economic poisons highly toxic to man." 

Having completed these technical investi- 
gations, the manufacturer must now discharge the 
regulatory aspects of his responsibility. This 
involves registration of the product with the U. 8. 
Depertment of Agriculture under the provisions of 
the Federal Insecticide, Fungicide and Rodenticide 
Act of 1947 and in those states which require 
registration. You gentlemen might be interested 
in knowing that 23 states require registration of 
herbicides, prior to their sale. As part of the 
registration procedure, the proposed labeling of 
the product, and when requested, the experimental 
date upon which the representations of efficacy and 
safety sre based must be submitted. 

In addition to this rather general require- 
ment of registration, a few states, notably Lovis— 
Lans, Texas, and California have imposed additional 
regulations and controls over the sale and use of 
herbicides. Some of these apply to the seller and 
be must comply with then, 

For example, among the Louisiana regulations 
are the following: 

1. The importation, storage, sale and use of 
2, D and related herbicides in dust form are pro- 
hibited. 

2. Formulations containing 2,4-D and related 
herbicides mixed with fertilizer, insecticides or 
materials other then inert solvents or carriers are 
prohibited. 

3. Anyone shipping 2,4-D and related herb! 


cides into Louisiana shall file with the Commissioner 


of Agriculture within ten days of the end of each 
month a report showing the date of the shipment, 

name and address of purchaser, weight of shipment 
and chemical composition of the material shipped, 
for all shipments made during the month. 

u. Retail dealers and jobbers selling herbdi- 
cides covered by these regulations shall keep 
complete records of all sales of such herbicides, 
date of sale, name and address of purchaser, weight 
and chemical composition of the material sold. 
Such records of sale of herbicides shall be kept 
intact and in good condition for a period of two 
(2) years from date of sale and mde available for 
the inspection of the Commissioner of Agriculture, 
or Me representatives at any reasonable time. 


An unusual feature of the Louisiana regulations, 
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is the fact that it places responsibility for dam 
age resulting from the use of herbicides. The 
Tegulations state, in part, 


Liability for Damage 


Liability for injury or damage to crops, 
orchards, gardens, or other valuable plants, other 
than that on the property being treated, shall be 
borne by the individual who has control of the 
property being sprayed with 2, ED and related 
herbicides under his immediate supervision, or in 
case of custom spraying, jointly by the person 
having control of the property, and the individual 
or cOmpany doing the custom spraying, unless other- 
Wise stipulated by written contract. 

The Texas Weed Control Law enacted in 1949 re- 
quires that a specie! license be obtained to sell 
hormone type herbicides ($25.00 per year) and that 
records be kept of a)l transactions involving the 
materials. The regulations which have been issued 
further require that copies of the record of all 
transactions be submitted to the Commissioner of 
Agriculture monthly. They also prohibit the stor- 
age or transportation of hormone types of herbi- 
cides with seeds, fertilizers, insecticides or 
fungicides. 

No discussion of seller's responsibility 
would be complete without a word relative to the 
reteiler's responsibility. In brief, we might say 
that he should be well informed about the products 
which he is selling. He should not recommend them 
for uses or in a manner for which they are not re- 
commended by the manufacturer and for which spec- 
ific directions are not ovailable. He should en- 
courage his growers to read and observe carefully 
all instructions and caution statements on the 
label, remembering that the satisfied customer is 
the best customer and the satisfied customer is 
the one who uses the product properly and gets the 
desired results. Furthermore, if he lives in 
states which have enacted special herbicide laws, 
such as Louisiana and Texas, the retailer must 
comply with certain provisions of then. 

Finally, the user has the responsibility to 
apply the product exactly as recommended and with 
strict observance of the precautionary procedures 
outlined on the label. It is unfortunate, but 
true, that some growers with pest control problems 
upon hearing reports thst a certain material has 
shown promise in experimental tests for the solu- 
tion of thet problem, have jumped the gun and be- 
gun using the material. Not having full inform 
ation as to how the material should be used or the 
limitation and hagards involved in its use, the 
results have not always been those desired. All 
of you are familiar with many instances of a few 
years beck where 2,4-D was used by commercial 
growers and backyard gardeners alike for purposes 
for which it was not recommended, either by state 
agricultural authorities or by manufacturers of 
the products. The results in many cases were far 
from satisfactory to all concerned. Tose who 
used 2,4-D under such circumstances cannot proper- 
ly hold anyone but themselves responsible for the 
outcome. 

Because of their potentiality for adverse 
effect on valuable vegetation, it is particularly 
important that herbicides be used exactly as re- 
commended and with strict observance of all pre- 
cautions on the labels of the products. Experi- 
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ence has shown that, in too many instances, this 
has not been done. The net result has been a 
certain smount of damage to valuable crops, an 
outery against the use of hormone type herbicides 
by injured groups of growers and the enactment of 
legislation which prohibits, restricts and/or 
closely regulates the use of these very valuable 
agricultural tools. 

We previously referred to herbicide laws and 
regulations in Louisiana, Texas and California. 
While these laws pertain in part to the manuf- 
acturers and sellers of the chemicals, they are 
directed primarily at the users. In California 
and Texas, for example, it is now necessary to 
obtain permite to apply the newer herbicides, 
such as 2,4-D and 2,4,5-T. In Texas and Louisiana 
detail records must be kept of all applications of 
hormone type herbicides and later submitted to the 
Commissioner of Agriculture. In Texas, in addi- 
tion to the license to apply the herbicides, grow 
ere and custom applicators must obtain a license 
for each piece of equipment used; fee $25.00 for 
each piece of equipment. 

Much more restrictive legislation has been 
proposed, even to the extent of forbidding all 
use of hormone type herbicides in a state. It is 
obvious, that the spread of such legislation would 
retard the development and expansion of the use of 
herbicides and adversely affect agriculture. 

In view of the interest of this group in the 
development of the use of herbicides, it would seem 
that you would not want to see additional restrictive 
legislation of thie sort enacted, as now threatens. 
Those of us who are interested in chemical weed 
control can help prevent the enactment of unduly 
restrictive legislation in two ways. 

First, by making known to our state legis- 
lators when such restrictive bills are proposed, 
the importance of herbicides to the agricultural 
economy, and why their proper use should not be 
unduly curtailed by law and secondly, by education 
of the growers so that they will use these mter- 
ials properly and not cause injury to their neigh- 
bor's crops. 

It is our opinion that education rather than 
legislation is the answer to practically all of the 
prodlems which have arisen in the use of pest con- 
trol chemicals, While the occasional mis-use of 
herbicides or other pest control chemicals gets 
the headline and portrays these materials in a 
bad light before the public, the labor- saving. 
noney- saving, day to day unpubdlicised benefits 
from pest control chemicals far out-weigh the mis- 
haps. Rather than deny the benefits of chemical 
pest control to broad segments of agriculture by 
legislation, efforts should be mde to educate the 
compsratively few individuals who do not use these 
materials properly. 

The Agriculture Chemicals Industry has been 
and is sponsoring an educational program on the 
proper use of its products. The keynote of this 
Campaign is the slogan "For best results and safe 
vse read the label". We feel that this simple 
statement holds the answer to most of the problems 
in this field. 

We urge all of you individually and collective- 
ly to intensify your efforts in the field of edu- 
C@tion and invite you to join us in our program. 

In conclusion, we would like to say that our 
industry is deeply appreciative of the valuable 
contributions of the North Central Weed Control 
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Conference to the developmeats of chemical weed 
control. 

We wish you every success and stand willing 
to assist in every way possible. 


William Dickison 


The effect of spray chemicals on application 
equipment is a subject of considerable interest 
and concern to the manufacturers of application 
equipment and I can think of no more logical place 
for this subject to be discussed than at a meet- 
ing of this sort. Here we have assembled a 
rather unique group of workers who are devoting a 
major portion of their efforts in an endeavor to 
assist the farmer in efficiently and economically 
controlling weeds by means of chemicals. One seg- 
ment of this group embraces the research worker, 
who through research and experimentation develops 
efficient measures and means for control. Am 
other segment of the group is engaged in manuf- 
acturing, formlating, and distributing weedi- 
cides, while the third segment comprises the man- 
ufacturer and distributor of the equipment so 
necessary for the successful application of the 
chemical control measures. 

For anyone to receive the maximum benefits 
from the efforts of this large group working in 
their behalf, it is necessary that the efforts of 
each segment of this group be coordinated, for it 
is only by mutual understanding and coordination 
of effort that the ultimate goal of the group can 
de attained and the farmer thereby assisted. 

The manufacturer of application equipment 
has often been accused, unwittingly I feel, of 
being that segment of this group who has been 
somewhat tardy in hie efforts to assist the farm 
er by not furnishing equipment of more economical 
construction and equipment capable of resisting 
the harmful effects of certain herbicidal chesi- 
cals. 

However, contrary to the opinions of some, 
the effects of chemicals on application equip- 
ment is not a subject of recent interest to spray- 
er manufacturers. For many years, certain spray 
chemicals have been known to be haraful to cer- 
tain metals employed in sprayer construction, but 
since such chemicals were relatively few in m- 
ber, their effects widely recognised, and since 
they could, in the majority of cases, be econ- 
omically circumvented, the problems which these 
chemicals presented were seldom regarded as 
serious. However, with the recent introduction 
of new chemicals, coupled with a more widespread 
use of solvents and carriers other than water, 
the harmful effects of certain of these chemicals 
on many vital parts of application equipment has 
become a problem of concern to the manufacturer 
of sprayers. This concern has been further 
agerevated by the lack of a satisfactory manner 
by which the potential purchaser of application 
equipment might be advised of ways or means where- 
by the life and usefulness of the equipment sight 
be prolonged or safeguarded in the presence of 
such chemicals. On first thought, some have ex- 
pressed the opinion that the solution te the 


| 
15 
000000 


problem rests simply with the manufacturer of 
application equipment and with the choice of 
materials used in the construction of such equip- 
ment. It is recognised that the selection of 
materials for sprayer construction is an important 
one, but a condition has developed which un- 
fortunately limits the manufacturer from being of 
maximum service in this regard. This condition 
has been evidenced by the fact that in recent 
years certain herbicides have been offered for 
sale which seriously shorten the life of mater- 
fale formerly considered ideal for sprayer con- 
struction and the fact that these materials were 
not ideal for sprayer construction was unfortu- 
nately not brought to the attention of the manuf- 
acturer until discovered by the users of the 
equipment in the field. Without being too speci- 
fic, which is not the intent of my remarks, I have 
bere a few examples to illustrate my thought. 

This particular sprayer was manufactured in 1948, 
and was shipped to a distributor who in turn sold 
it to someone, somewhere in the United States. 

At the same time, a concern packaged and distri- 
buted a herbicide to a similar retail outlet in 
the same territory. In the spring of 1949 sone 
one purchased this sprayer and a package of the 
weedicide, prepared the spray according to dir 
ections, commenced to apply the spray, and 20 
minutes later, without any forewarning, the spray- 
er was rendered useless as can readily be noted. 

IT have a firm conviction that the weedicide in 
question was offered to the purchaser of this 
sprayer for his acceptance by a formulator who 
was completely unaware of the limitations of his 
product in conjunction with the mterials used 

to construct this sprayer. Likewise, the manuf- 
acturer of the sprayer feeling that the materials 
used to construct the sprayer were ideal and 
Would give satisfactory life in the presence of 
known weedicides, was unaware of the possibilities 
of such a prodlem arising until it was brought 

to his attention by the confused individual who 
experienced the unfortunate occurrence. Many 
similar experiences could be narrated, but I would 
like to emphasize that such experiences are past 
history: the cause and effect are known, and that 
the question of seemingly greater importance is 
how can euch occurrences be prevented in the 
future: especially should new herbicides be intro- 
éuced, new solvents or carriers be employed, or 
should the choice of materials for sprayer con- 
struction be curtailed due to present conditions. 

Some have felt that this problem could be 
adequately taken care of if the sprayer manuf- 
acturer would label his product in such a way as 
to warn the user of the sprayer of difficulties 
likely to be encountered by use of certain chen 
icals, as well as likely procedures for cirum 
venting such difficulties. Such an approach to 
the problem could, I feel, prove highly confusing 
and unsatisfactory to all concerned and therefore 
is an approach which should be seriously question- 
ed. Others have felt that the problem is purely 
one which the manufacturer, regardless of the 
question of economics, can satisfactorily take 
care of by a more intelligent selection of mter- 
1218. 

On the other band, it seems to me that a log- 
ical solution to the existing problem seems to rest 
with the fact-that if the reaction of formations, 
in the presence of sprayer construction materials, 


could be known prior to such formlations being 
offered for sale and the facts made known to those 
concerned, many who purchase sprayers would be 
Spared inconvenience, annoyance, and economic loss, 
I am confident that by such a cooperative effort 

on the part of all working toward the common goal 
of assisting the farmer and others, the manufactur- 
er of application equipment, with advance knowledge 
of what his equipment may be expected to apply, 
could produce equipment which would satisfactorily 
perform in the presence of herbicide formulations. 
With such a cooperative approach to the problem, 
the farmer and others could be assured of receiv- 
ing application equipment that would render useful 
service for satisfactory periods of time and there 
by prove to be an economical and justified invest- 
ment. In addition, the possibility of future and 
more serious difficulties being encountered would 
de greatly minimized. 

Many research workers and manufacturers and 
formlators of herbicides or weedicides have for 
some time been conscious of the difficulties of 
the equipment manufacturer as it concerns the 
effect of spray chemicals on application equip- 
ment and their cooperative efforts in this con- 
nection have been not only appreciated, but indeed 
most helpful. This continued cooperation, coupled 
with the cooperstion of others will, I am sure, 
eliminate the unfortunate experiences of the past. 

I can assure you that the manufacturer of 
application equipment is most anxious to furnish 
the farmer and others with the best equipment with 
which to apply herbicides and I can further assure 
you that the industry is most willing to cooperate 
in any effective way likely to attain this goal. 


HERBICIDAL FORMULATIONS 
Dale E. Wolf and A. L. Flenner 


Herbicidal formletions are important because 
we want to plece in the bands of the ultimate user 
a product which is effective, uniform, storable, 
easy to apply and more economical than any con- 
coction he might stir up himself. 

There is no specific prescription which mst 
de followed in producing formations of any given 
herbicide. The proportions of various ingredients 
may vary es much as the use for which they ere in- 
tended and the theories of the people who conceive 
them. But, as in other agricultursl chemical 
fields, while the active ingredient may be identi- 
cal in several formations of any given herbi- 
cide, the engineering and processing methods be- 
hind each of those formulstions may spell the 
success or failure of the compound. 

We have had enough experience with 2,4-D to 
realize that formulation plays a very importent 
part in effectiveness. The formlation of agri- 
cultural chemicals is a combination of art and 
science in which chemist and biologist must work 
band in hand. In industry generally the biolo- 
gist sets up specifications outlining the use to 
which the herbicide is to be put, describing the 
conditions of plents and the method of application 
The chemist then applies his knowledge of organic 
chemistry and physicel chemistry, in order to find 
which ingredients will give the desired properties 
to the end formula tion. The very nature of the 
problem requires close team work. It must be well 
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understood in the beginning where and under 
what field conditions the herbicide is to be 
used, where it is to be stored, how it is to 
be shipved, how it is to be applied, and under 
what range of conditions it will be expected to 
work, 

Dr. William W. Allen in his talk on Form 
ulation on Industry last year before this group 
indicated a number of problems encountered with 
formula tine 2,4-D, In this talk he discussed 
water solutions and 11 solutions and also the 
importance of certain emulsifiers, co-solvents 
end oils in formlating 2,4-D, There are four 
other formations that might be discussed. These 
are oil-water dispersions, dispersible powders, 
dust compositions, and granular formulations. 

Oil-water dispersions.  Oil-water disper- 
sions of water soluble 2,4-D - 2,4,5-T amines 
are used under certain conditions in order to 
increase activity. Formulations are necessary 
so that the amines can be used without the addi- 
tion of an emulsifier by the consumer. In de 
ciding upon the proper formation for o1l-water 
dispersions it is necessary to choose the proper 
emulsifying agent and to determine the proper 
amount of this emlsifying agent which should be 
used, This is extremely important where the com 
pound is recommended for use in different ratios 
of 011 to water and in areas where the water is 
extremely hard. The formulations must not only 
be emlsifiabdle under these conditions but mst 
also be re-emulsifiable after standing. 

There has been much discussion on the use of 
sequestering agents in 2,4—D or/ and 2,4,5-T mater- 
1416. Such agents are necessary where water-sol- 
uble products are to be mixed with hard water or 
with ofl and hard water. If esters of 2,4-D and 
2,4,5-T are to be used as emulsions and the proper 
emilsifying agent is used, there is no need for a 
sequestering agent. In water-soluble herbicides 
there sre times in which the same product is used 
in water or in oil-water eule tens. In this case 
it is necessary for both an emilsifying agent and 
a sequestering agent to be included in the form 
ulation. 

The active ingredient can de in the oil or 
in the water phase, and the type of emilsion (011 
in water or water in 11) will largely depend upon 
the dilution of the final mixture. If an oil-sol- 
uble material has any degree of water solubility 
there is a tendency for this material to be pulled 
into the water phase as the ratio of water to oil 
increases. However, if it has no water-solubility, 
it will remain in the oil phase. 

Disnersible powders. Dispersible powders de- 
come important in formulating a product which is not 
soluble in either ail or water. It is necessary 
in this case to suspend the solid material in a 
liquid in such a way that it can be sprayed on 
plants, without destroying its effectiveness. 
While in most cases these materials would de die- 
persed in water, they might also be formated to 
give oil-water dispersions, Physically a disper- 
sible vowder must be of a workable nature and have 
the following characteristics: (1) it must be 
physically stable, (2) it mst wet quickly when 
put in water, (3) it mst form a fine dispersion 
(in general thie means a particle size of around 
10 microns for good suspensibility) and (u) it 
must be redispersible upon settling. The concen- 
tration of the final product is usually limited to 


10 percent, depending upon the ineredients used. 
If an attempt is made to use higher concentrations, 
nozzle clogging may be a definite probles. 

Speaking in generalities a wettable powder 
must contain certain ingredients, These are: (1) 

a wetting agent (many types of wetting agents may 
de used), (2) a dispersing agent, and (3) a carrier 
to prevent caking so the product will remain free- 
flowing. 

Dust compositions. Dust formations are more 
important in the North Central area of the United 
States, and Canada, than in other sections of North 
America. These materials are used in preference to 
sprays where there is a limited supply of water or 
when heavy foliage prevents good spray coverage. 
Dusts should only be used when there is little dan- 
ger from drifting of the material onto nearby crops, 
Any dust formulation, to be successful, must settle 
quickly and yet give good coverage of plants. Dust 
formalations must be free-flowing and yet give a 
minimum amount of flying dust. Flowability is 
usually increased by adding a non-agglomerating 
agent and reduction of flying dust is often ob- 
tained by increasing the apparent density of the 
material by the addition of a small amount of oil. 
Dust compositions mst be formlated in such a way 
that they do not stratify on shipment or in stor- 
age. This constitutes a problem when a very fine 
material is used with a coarse carrier. Dust con- 
positions must not contain abrasive materials. It 
is also often found desirable to add a small amount 
of wetting agent to cause the material to adhere to 
plants. All these factors must be taken into con- 
sideration in preparing dust formulations. 

„ It is often necessary 
to apply large amounts of a herbicide and in these 
cases it is more economical to apply this material 
dry than as a spray since it would require a very 
high volume to cover a given area. These materials 
are usually applied with fertiliser spreaders. In 
order to do this the original composition must be 
made into emall granules. These granules may be 
either (1) water-soluble, or (2) water-insoluble 
but dispersible. In the latter case, particle size 
of the original product must be small in order to 
obtain thorough distribution in the soil. 

Use of anti-foam agents in formilations. Anti- 
foam agents play a very important part in many fora- 
ulations particularly in the water-soluble types. 
In the herbicide field these have been required 
largely when amine salts have been used in high 
concentrations, particularly when they are applied 
by aircraft. When the amine salts are mixed with 
water in a spray tank, and particularly where the 
formation contains a wetting agent, excess foan- 
ing ie likely to occur. Foaming is extremely imp- 
ortant when these mterials are applied by air 
craft because it limits the amount of spray solu- 
tion that can be put into the spray tank. 

Foaming of any given formation will vary 
widely in different parte of the country depending 
upon conditions. This varies with the degree of 
water hardness and with the type of spraying that 
is to be done. 

An anti-foam agent must prevent formation or 
build-up of the foam. The addition of the right 
amount of anti-foam agent is very important. An 
excess of an anti-foam agent might actually cause 
more foaming while too little would not prevent 
foaming. 

It is desirable that anti-foam agents used 
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in commercial formlations possess the following 
characteristics: £23 they should be soluble in 
the formation, (2) they mst not affect stabili- 
ty, of the active ingredient or any other con- 
ponent, (3) they must not affect the droplet 

sise. 

The anti-foam agents wey be either added to 
the original formation (that is the concentrate) 
or may be added to the tank mix. The amount of 
2 required is very emall and in general is less 
than 1 percent based on the active ingredient. 

It is recognized that methods used in form 
ulating and problems involved therein vary widely. 
Certainly we cannot speak for all of the herbi- 
ecidal industry in discussing formations. It 
must be emphasized that the work necessary to 
make a satisfactory formulation can best be done 
by trained chemists and biologists working to- 
gether. These workers are constantly looking for 
new mterisls to improve their products and low 
er their costs. As these improvements occur, the 
user gets a better product, which is not only 
easier to handle tut does a better job. 

The field of herbicides is relatively new 
and improvements are expected in types of compound 
each year. The field of herbicidal formlation 
is even newer and judging by the amount of in- 
formation available today, great improvements sare 
to be expected in the near future. 


WORKING TOGETHER - INDUSTRY AND STATE 
Ww. W. Worzelle 


The Borth Central Weed Control Conference is 
quite different from most other conferences or 
associations. It is unique because it is made up 
of members having wide interests tut seeking the 
same objective, namely, weed control. 
specialists in education, research, regulatory 
and industriel fields. We are fortunate, then, to 
have an organisation that presupposes the "Working 
Together - Industry end State", the topic under 
discussion during this panel. 

In order to work together, of course, it is 
necessary to establish confidence in each other 
and our respective fields of work. This can be 
done best dy conferences and programs like these, 
where specialists from industry and state visit 
together and personally discuss their mutual pro- 
Dlems and differences. Soon they learn that the 
field is so large and contains so many unsolved 
problems and needs that they forget their preju- 
dices. They soon realize the problem is too large 
to de solved and serviced by 11 specialized 

but requires the combined and integrated 
effort of all working together as a team, to reach 
the desired objective. Working confidence is not 
esteblished by merely hand shaking, the voicing of 
es few appropriate remarks made by department heads, 
directors or vice-presidents or even over a gless 
of beer. Confidence is attained by the contect the 
workers themselves make by learning each others 
responsibilities; by getting scquainted with the 
various fields of work; and by knowing each other 
personally over a period of years. Yes, we are 
fortunate that we belong to a conference that 
offers us this opportunity. 


It represents 
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I think that the success that has taken place 
in weed control during the past 5 to 10 years can 
be attributed to the fact that there has been a 
lot of working together. Let me illustrate this 
with a few examples. The reports made annually 
by the Research Committee have done much to co- 
ordinate the research findings as well as to make 
uriform recommendations so that all groups could 
be saying the same thing to the public. The ex- 
change of new chemicals for screening purposes 
and final field testing, which is being conducted 
on a very wide scale throughout the United States 
and Canada, is another example of working to- 
gether. The news letter, so popular among the 
research workers, represents team work. The 
establishment of grant-in-aid by Industry to 
stete research institutions for special weed 
problem studies is another example. 

The free inte change of materials, ideas 
and technical data has been very common. The co- 
operation extended by industry in sending tech 
nical assistance as well as machinery, chemicals, 
etc. to state and county educational and regu- 
latory meetings has been responsible for their 
great success. Cooperative field tours, such as 
the suger beet tour and Mesquite tour conducted 
last summer represent real cooperation. 

Obviously, there are many more jobs that 
need to be accomplished before we can say our 
cooperation is ideal. I doubt that we will ever 
reach perfection. We can say, however, that dur- 
ing the few years that we have worked together 
the public has benefited greatly by our combined 
efforts through more uniform control methods, 
superior chemicals and integrated educational and 
regulatory programs. 


WORKING TOGETHER - INDUSTRY AND STATE 
O. C. Lee 


To accomplish the most in a weed control 
progrem, or any program for that matter, cooper- 
ation of all agencies interested is essential. 
Cooperation may be defined as collective action 
for mutual profit or common benefit. Certainly 
in a weed control project it is essential that 
industry and educational institutions work to- 
gether. They have the same objective in common, 
that of establishing recommended practices that 
will lead to the use of mterials and equipment 
resulting in satisfied customers. From ny 
experience, and I have been working at this weed 
control game for some 22 years, cooperation de- 
tween industrial firms and educational agencies 
has been splendid. This has been especially true 
in my home state of Indiana. If this had not 
deen true, the program would not have advanced 
as rapidly as it has. 

We might take a few minutes to discuss some 
of the ways in which industry and state insti- 
tutions can work together. We are both inter- 
ested in two phases of work: (1) research, and 
(2) educational, promotion or development. Re- 
search of course comes first. Many industrial 
firms have their own research staffe who have 
contributed in a large measure to the development 
of materials and equipment used in weed control. 
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Universities have expanded their research in weed 
control in recent years. Those of us who have 
deen engaged in this work know how little research 
information was available prior to about six years 
ago. Grants made to universities by industrial 
firme have made it possible to carry on much of 
the needed research. When grants or fellowships 
ere offered by industriel firms, a project and 
agreement satisfactory to both parties is usually 
written. Such agreements should outline the scope 
of the work to be undertaken and include restrictions, 
if any, as to how results should be reported and 
published. 

The other big job, that of carrying out the 
educational program, is one where cooperation is 
essential. First of all, recommendations made to 
the public, or consumer, should be coordinated. 

We should all be saying the same thing. This 
applies to lectures, demonstrations, publications, 
advertisements, and labels. We at the university 
are glad to have the opportunity to work with 
industriel organizations in planning educational 
programs, Through our extension organization, we 
have a representative in every county. These men 
know the leaders in all commnities. Through such 
an organization, information can be broadcast 
quickly and effectively. I personally don't like 
campaigns designed to bring about quick use of a 
new practice. Experience has taught us that a 
sound, eradusl adoption of new ideas is preferable. 

When an industriel firm has e new product that 
has proved its worth to offer the public, it might 
de well for 11 concerned to get together with all 
educational forces and outline a course of procedure. 

We in Indiana have made a practice of working 
with dealers. During the past several years, we 
have held meetings and demonstrations for local 
dealers and distributors of materials and equipment. 
I am elways pleased to be invited to attend or take 
part in meetings scheduled by industrial organi- 
gations. Working together gives all concerned new 
ideas and a broader scope of the problem at hand. 
As someone said, if you give me a dollar and I give 
you a dollar, we still each have only one dollar; 
but if you give me an idea and I give you an idea, 
we doth have two ideas, 


WORKING TOGETHER ~ INDUSTRY AUD STATE 
H. C. Kohler 


When the program committee decided on the topic 
of this panel discussion, they placed before the 
members of the panel a problem which has been the 
object of discussions and legislation in our country 
for practically as many years as the present form 
of government has existed. 

Todey, it is no lenger a question of whether 
industry and state should work together. That 
quest ion has been already answered in the affirma- 
tive. The question for us to answer now is how can 
industry and the state work together constructively. 

There will always be "die-hards" in industry, 
and there will always be the seekers after power 
and prestige in government. However, I believe 
that such persons are in the minority. Most in- 
dustrial executives and government leaders are 
sincere. 
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Our problems seem to originate in a false 
philosophy which would have us believe that in- 
dustry and government are inherently antagonistic. 
In reality, cooperation between industry and gov- 
ernment is inherent in our country, and both 
might be assumed to exist by sufferance of the 
people only as they serve to provide the greatest 
good for the greatest number. 

Illustrative of beneficial government parti- 
cipation in fields whichwere once considered re- 
served for industry are the following projects: 
(1) duft laing of reservoirs for flood control, 
irrigation, and land reclamation, (2) estadlish- 
ment of regional research laboratories, agri- 
cultural experiment stations, and other govern- 
mental research activities to study problems 
which individual farmers, or even groups of farm 
ers or industry, might consider too remote for 
other than government investigation, (3) the 
study of substitute rodenticides during World War 
II, which resulted in Compound 1080, now a com 
mercial product. (4) carbonization of coal to 
produce synthetic fuels and lubricants, (5) the 
synthesis of pyrethrins by government researchers 
which process is now a commercial activity, (6) 
nuclear fission, resulting in the atomic bomb and 
holding promise of great development in many non- 
war utilisations, (7) accelerated study of the 
metallurgy of titanium, resulting in the begin- 
nings of what may be a most significant new in- 
dustry. 

Illustrative of government's obligation to 
protect the public by use of its police power 
which is a power inherent in government, we have 
as examples: (1) the anti-narcotic laws, (2) 
public health services and departments; food and 
drug laws, "New Drug" registrations, requirements 
Ste., (3) anti-trust laws, (u) various local laws 
and ordinances such as registration of firearms, 
control of sales of poisons, garbage collections, 
rodent control, etc., all of which result from 
the demands of the people for protection, 

Recognizing government's obligation to pro- 
tect the public and accepting the status quo re- 
sulting from the assumption by government through 
out preceding years of its right to engage in 
research to promote general welfare, we are now 
ready to deal more specifically with our problem 
of government working together with the agri- 
cultural industry. 

If government and industry are to cooperate 
as partners, which is preferable to antagonistic 
competition, each partner mst assume certain 
obligations and grant certain privileges. In our 
opinion, reasonably successful cooperation should 
de possible if the following basic principles are 
accepted: 

Tor Government: 

1. To limit: ite activities to the minisus 
essential to sensibly protect the public and pro- 
mote those investigations obviously beyond the 
ability of accomplishment by private industry. 

2. To avoid regulations which interfere 
with the activities of private industry and their 
expansion unless such interference is clearly 
demonstrated as essential to protect the public. 

J. To abstain from production or marketing 
activities except when emergency conditions pre- 
vent private enterprise from functioning (for 
example, the time factor in war effort) or when 
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the magnitude or temporary character of the object- 


ive requires government participation. 

u. To abstain from granting preferred status 
to a segment of the population or industry at the 
expense of other segments unless national disaster 
threatens. 

5. To consult with the leaders of industry 
when considering regulatory legislation. 

6. To accept the corollary that to have a 
free government and private enterprise there must 
de permitted adequate profit. 

Government must avoid being stampeded into 
unsound restrictive legislation by faddists and 
special interests. Regulations mst be reasonable 
and workable and limited to the minimum required 
to correct or prevent serious abuses. The present 
Food and Drug law has proved to be a reasonably 
satisfactory law. In many instances, consultation 
and cooperation were substituted for court trials 
ané litigation without sacrificing the intent of 
the law. 

The administrator of regulatory legislation 
should have ample authority to deal effectively 
with dangerous practices, but there should be 
provision for appeal to the courts. We cannot 


always be assured of unbiased, impartial officials, 


For Industry: 

1. Industry must assume responsibility for 
reasonable and adequate investigation of new prod- 
ucts to determine toxic hazards, proper methods of 
use, etc. Acute and chronic toxicity studies are 
essential, but industry could not be expected to 
study chronic toxicity for the average lifetime of 
a human being before promoting a new product! 
reasonable compromise must be accepted. 

2. Industry, as a quid pro quo for minimum 


regulation by government, should use the privileges 


of free enterprise wisely, avoiding the creation 
of monopolies and the tendency to earn excessive 
profits. Moderation might well become the guiding 
principle of both industry and government. 

J. Industry mst stand ready to cooperate 
with government. In times of critical emergency, 
such cooperation should be the very maximum which 
any company tan provide - but this cooperation 
should not be blind. 

Let us compare each industrial unit with the 
individuals in our population. Each has certain 
abilities and characteristics which enable us to 
do some things well, but other things poorly. 
Therefore, cooperation with government should take 
that form which will use each company's ability to 
greatest advantage, rather than to use all com - 
panies blindly to try anything and everything in- 
discriminately. 

We in industry naturally believe that gov- 
ernment's penetration into our sphere should be at 
the absolute minimum. Although both government 
and industry applaud this principle, there is no 
agreement as to what constitutes this minimum, 

Government, perforce, must act as policeman. 
Industry must, in self defense, eliminate as much 
as possible, those acts and conditions which en- 
gender laws and regulations. Industry has the 


obligations, also, to assist in preparation of laws 


when they are necessary, to see that they are for 
the best interests of the country, and in the 
correction of those law® which are not. 


Industry would be unwise to maintain a s tand- 


offish" attitude. 


Some 
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Most government departments seem to welcome 
industrial contacts and ideas. The "“stand-offish- 
ness" does not seem to be on the part of govern- 
ment, except, perhaps, in a few spots. 

Our country's economy, with its vast involve- 
ment in international relationships, is so complex 
that it is impossible for any group of men in 
Washington, segregated as they are, to know all 
that must be known about the various segments of 
our industrial machine. Industry must provide 
willing, wise, and effective cooperation and coun- 
sel for our government. This means sending our 
dest, not our mediocre, executives and specialists 
to Washington or where government may need them 
for consultation. 

With effective, end wise, cooperation, in- 
dustry can undoubtedly reduce government penetra- 
tion into its sphere to a minimum, and can guide 
that penetration into constructive and helpful 
channels. 


WORKING TOGETHER - INDUSTRY AND STATS 
C. D. Leiter 


How can resesrch workers and machinery de- 
signers cooperate to secure better weed control? 

1. Can state groups and U.S.D.A. cooperate 
more closely so that their research program might 
integrate rather than conflict? Machinery manuf- 
acturers can cooperate much better on an inte- 
grated program than by attempting many similar 
programs which might differ only in minute detail 
but which would require possibly unnecessary 
changes in designs. 

2. Would it be possible for the various 
state research groups to outline their planned 
research a year in advance, report such plan to 
the Association and through it to the machinery 
manufacturers, so that engineers might have more 
time to develop any necessary experimental models? 

3. Can the state and U.S.D.A. groups give 
the Association annual and possibly seasonal or 
current reports or results of machinery research, 
perticularly on such points as: 

1. Characteristics of materials used. 
a. possible effect on metals, 
hose, operator, etc. 
2. Concentration of materials used. 
®. proper rate of application, 


droplet sizes, etc. 


3. Proper distribution of weedicide. 
a. to control weeds. 
d. to protect crop. 
u. Proper timing of application for 
vest control. 
a. sise of weed may influence 
pattern of spray. 

u. Can there be a plan of coordination of 
the ideas of the various state groups and U.S.D.A. 
engineers on types of equipment desired? 

In many cases such coordination would result 
in standardization of equipment with lower cost 
to the consumer. 

5. Better coordination and understanding 
between State and U.S.D.A. research engineers 
and equipment manufacturers would result in: 
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a. Better equipment. 


d. Higher quality equipment. 

c. Better insurance as to satisfactory 
performance. 

d. More effective control. 

e. A simplified user educational pro- 
gram. 

f. Less confusion in the trade and more 


profitable results to all concerned. 

ge. Low first cost but impractical and 
ineffective equipment has been recommended and 
purchased. In many cases it has proven useless 
and has given the entire program of weed control 
unfavorable publicity. 

6. To what extent 16 specialized equipment 
necessary for effective control on specific prod- 
lems? Sometimes maybe necessary, sometimes the 
necessity may be only in the mind of the research 
engineer. If present equipment with either no or 
slight modification can be used it means: 

a. Lowered engineering costs. 
lowered production costs. 
Lower cost of control for the farmer. 
Lower total equipment cost to the 
farmer. 

It is recommended that highly specialized 
equipment be avoided if at all possible. 

7. The National Sprayer and Duster Assoc- 
fation is ready and willing to cooperate, not only 
with the State and U.S.D.A. research engineers, 
with pesticide manufacturers, and with farmers and 
all other factors involved, but welcomes suggestions 
and assistance in producing the best equipment for 
weed control, in the quantities needed and at the 
lowest possible cost. Our forthcoming manual on 
Spraying and Dusting Equipment, its use and care, 
will be helpful to the student and farmer. We 
are ready to foster any programs that will be 
effective and helpful. 


REGULATORY WEED WORK SECTION 


INTRODUCTION 
Chas. J. Gilbert 


All of us should recognize the responsibility 
of our position and the importance of our job. 
The research man seeks te find some truth, and 
when he fines it, the reaction or result becomes 
somewhat constent and estebdlished. Regulatory men 
are then handed these truths to see what action is 
token. The educational representatives disseminate 
the information, but the regulatory people mst 
see that it is vsed. The people of the state ask 
for » law, the legislature passes it and tosses it 
into the lap of the regulatory officers to see that 
it is enforced and carried out. It is most proper 
therefore, thet we spend time to study some phases 
of our problems and attempt to secure solutions 
for them. We must deal with people and people are 
not always uniform or constant in their reactions. 

The Regulatory Section of this Conference has 
since 1946 asked that research work be done on 
machinery, particularly combines, to facilitate 
eesier cleaning end lessen the carrying potential 
of weed seeds, esvecially noxious weed seeds, from 
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farm to farm and from infested areas to clean 
areas. Dr. Hurlburt of Nebraska has for three 
years been carrying on such research, independent 
of federal agencies and apart from the Conference 
general fund. He made a splendid report last year 
to this sectional meeting, and we are happy to 
have him again. 


REPORT ON COMBINE CLEANING INVESTIGATIONS 
L. M. Furl but 


Investigations related to combine cleaning 
were begun at the University of Nebraska, Depart— 
ment of Agricultural Engineering, in the fall of 
1948 as a result of informal discussion with rep- 
resentatives of Noxious Weed Divisions of State 
Departments of Agriculture, located in the North 
Central States. Several states now have laws 
which identify the combine as a carrier, or po- 
tential carrier, of weed seed. The laws generally 
specify certain requirements for the cleanliness 
of combines prior to either intra- or interstate 
movement. This gives a legal aspect to the per- 
petual problem of removing residual seed and other 
materials from the internal and external parts of 
these machines. However, it is a well-recognized 
fact that such a lew merely serves as a means of 
focusing attention on a commonly neglected practice 
which may result in damage to privat property. 
Beyond the weed problem exists the problem of re- 
moving residual seed and grein prior to the har 
vest of certified seed crops. 

Existing weed laws and resulting subsequent 
regulatory procedures have re-emphasized the need 
for more information on the character and quantity 
of the residual material carried by combines and 
methods which may be practicable for eliminating 
er removing this material. There is also need for 
more information on the potential weed seed spread- 
ing capacity of the verious component parts of a 
combine as well as the need for information on the 
total potential weed carrying capacity of the 
entire machine. If it becomes impracticable to 
provide automatic self-cleaning features for con- 
dines, then consideration must also be given to a 
system of cleaning which is thorough, simple to 
execute, and which will require only a very few 
minutes time. 

Following the 1948 harvest season, a small 
combine of popular make used by our Farm Depart- 
ment was cleaned by a field crew member prior to 
being placed on our Machinery Laboratory floor 
for use in class study. The cleaning involved the 
application of a detergent to grease covered 
areas, followed by a thorough hosing of external 
parte with water. The laborer was unaware of the 
planned follow-up cleaning which yielded 6.3 
pounds of material divided about as follows: 7.8% 
was found on external parts of the machine and 
subject to direct spreading: 6.7% was removed from 
the straw rack, grain-pan, shoe, cylinder, concave 
and tailings auger trough. This material was sub- 
ject to direct spreading. The remaining 66. I of 
the material was taken from the mein suger trough, 
bottom of the grain bin auger, and the bin empty- 
ing auger. The material at these points were 
subject to spreading through seed stock or grain. 

Following the 1949 harvest season, a combine 
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of the same make, used by our Farm Department, 
was thoroughly cleaned and the residual materials 
removed, separated, and analyzed. The machine 
was towed approximately 5 miles from the storage 
shed to our experimental laboratory prior to the 
cleaning opere on. 

Alternate fast and slow operation of the 
machine for a period of five minutes yielded 693 
grams of material which contained lespedeza, little 
wild barley, rough pigweed, barnyard grass, wheat, 
milo, green foxtail, and crabgrass. A thorough 
cleaning of the external and internal parts of 
the machine yielded the following dust free ter- 
Lale measured in grams: 


RESIDUAL MATERIALS REMOVED FROM EXTERNAL PARTS 


Inside lower draper (draper in 1298.5 ems. 
"fair" condition) 
Top of Fan Duct 724.5 * 
Various external ledges 670.5 * 
Ledge above cylinder 371.5 * 
Grain divider 274.8 * 
Bell crank shield 254.2 " 
Ledge behind the cutter bar 230.7 * 
Depression in Knife clip 2 
Total: 3839.6 5 


RESIDUAL MATERIALS REMOVED FROM INTERNAL PARTS 


Main grein auger trough 306.0 gms. 
Tailing auger trough 257.5 * 
Between cylinder and grain drag 171.0 
Cylinder and concaves . 
Total: 906.0 * 


It is important to note that the threshing, 
separating, cleaning, and elevating units of the 
combine (not considering grain bin and emptying 
auger) contained only about one-fourth of the total 
residual material removed. The main draper, on 
this particular machine, contained more material 
than all internal parts together, and approximately 
one-third of the material found on the external 
parte. A few small holes in the canvas apparently 
contributed to the accumulation at the lower 
elevator roller. 

Subsequent to the cleaning operation, the 
residual materials were separated and the seed 
components sent to our Department of Agronomy for 


identification. The following data was recorded 
for the 16 different kinds of seed identified: 
Seeds Identified Estimted Number 
Crad grase 317. 800 
Lespedesa 232,200 
Rough pigweed 60,600 
Partridge pea 73.900 
Green foxteail „200 
Annus] smartweed 6,700 
Little wild barley &,400 
Barnyard grass 2,400 
Sweet clover 2,200 
Alfalfa 1,700 
Sorghum 600 
Milo 400 
Annual pepper grass 200 
Kalo 58 
Oats 45 
Wheat 33 
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It is estimated that a total of somewhere 
near 790,000 seeds was carried by the combine from 
the field to our laboratory. 

Following the hand cleaning operation, atten- 
tion was directed to the problem of sweeping resi- 
dual material from the auger troughs. Preliminary 
trials indicate that corncobs, sectioned to length 
varying from 2 to 3 inches, fed into the extreme 
outer end of the slow running augers will do a 
good job of sweeping the troughs clean. Other 
materials used in the trials consisted of one-inch 
sections of rubber hose, corn, rags, and sponge 
rubber strips. These preliminary trials indicate 
that the material selected for this use should be 
readily available, have a reasonable amount of 
weight, and should be soft or flexible enough to 
not damage working parts of the machine. The 
action of the sponge rubber strips was particular- 
ly interesting. When placed in the auger trough, 
they were carried around the auger as well as 
along it, producing a peculiar rubbing and whip- 
ping action, which may be helpful where extreme 
cases of incrustation are encountered. However, 
the overall action of the sponge rubber was not 
as smooth and thorough as the cleaning action of 
the corncobds. How well corncobs may serve in 
sweeping clean other parts of the machine remains 
to be determined. 

Some trouble has been experienced in feeding 
the cod sections into the extreme outer end of the 
main auger trough because of the lack of a suit- 
able opening. Also, there generally is consider 
able space between the end of the auger trough and 
mater end of the auger. which is somewhat diffi- 
cult to sweep clean. The latter problem can be 
remedied by attaching an extension to the auger. 

Tests incicete that about 10 quarts of corn 
cob sections will sweep 25,000 mill screenings out 
of an suger trough and generally leave less than 
3% particles. Most of the remaining particles 
escape because of the relatively great end clear- 
ance of the auger. 

Early in the investigation, a need was 
recognized for a means of making a quick check of 
the degree of cleaning accomplished and also for 
tracing the movement of residual seed set in 
motion again. After considering several means of 
identification, a seed coating which would fluor 
esce a bright yellow under black light was 
selected. 

The use of the coated seed and black light 
limits the view to only that material "planted" 
in the machine. The presence of "planted" mater- 
ial can easily and quickly be observed in either 
grein or straw. 

For a» trial test, a mixture of seven and one- 
half pounds of wheat and two and one-half pounds 
of fluorescent coated mill screenings was intro- 
duced into the machine at the tailings auger and 
then the machine was idled for a period of five 
minutes. The machine was then stopped and in - 
spected with the aid of black light. Some of the 
fluorescent coated material was found on the 
ledge above the cylinder housing; inside the low 
er draper; on the main draper; on the floor in 
front of the cutter bar, along side the combine 
separator, and to the rear of the machine; and at 
points within the machine where residual materials 
usually are found. A similar pattern appeared 
when straw was fed into the machine during the 
test period. 

In closing, it should be re-emphasised that 
this progress report deals with investigations 
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primarily exploretory in nature and quite limited 
in scope. While the work to date does not justify 
conclusions, it does suggest a procedure that may 
de helpful in cleaning suger troughs, as well as 
a few design changes which may help reduce the 
amount of residual material now commonly carried 
by combines. 


FACTORS INFLUENCING FARMER DEMAND 
FOR CLEAN COMBINES 


Dwight Lambert 


Just what demand do farmers have for clean 
combines? How do they show that they have this 
demand? Let's look at what one state has done. 
Minnesota in the 1949 session of their legislature 
amended their weed law to read and I quote "It 
shell be the duty of every person owning or oper- 
ating a threshing machine, combine, seed huller, 
hay daler or other equipment used in the har- 
vesting of crops, immediately after completing the 
threshing of grain or seed at each and every point 
of threshing, or in transit interstate or intra- 
state, to clean or cause the machine to be cleaned, 
together with all wagons and other outfits used in 
connection therewith, so that seeds of noxious 
weeds shall not be carried to or on the way to the 
next place of threshing by the threshing outfit." 
What was amended in the above section? The amend- 
ing of this part of the law was the adding of just 
six words or in transit interstate". This change 
in the law mekes it read much differently than it 
previously did and adds much to the protection of 
the farmers in the state of Minnesota. It would 
seem that someone had some influence on the legis- 
lature to make this change and since the farmer is 
the person who will suffer from the spread of no- 
fous weeds seed, I believe that we are safe in 
assuming that he is the one who used his influence 
to see that Minnesota now has a law covering the 
cleaning of combines inter- and intra-state. 

At the last meeting of the Stete Weed Advisory 
Committee of Nebraska, it wes moved that the Chief 
of the Division of Noxious Weeds prepare or see 
that a bill is prepared to amend the State Weed Law 
to read "that other types of equipment besides 
threshing machines and combines, which are used in 
the harvesting of or handling of crops" be added 
to the law. In addition, to change the law so 
that mechines used in any type of harvesting mst 
be cleaned after completing the harvest of any one 
field so that noxious weeds will not be transported 
to another farm or location. At present the lew 
reads "that combines or threshing machines plus 
wagons, trucks and other equipment must be cleaned 
efter harvesting grain from a field upon which 
noxious weeds sre known to be". 

With the high rate of transit machinery we 
now have throughout the area both inter- and intra- 
state, many fields can be harvested without the 
operator being aware of noxious weeds either through 
his absence of mmowledge of their identification 
or because of the desire to get as much harvesting 
done in the shortest time. This remark was heard 


at our portable port of entry this year many times 
from Nebraskans who had deen south to follow the 
harvest. 
clean. 


"Sure our combines and equipment are 
We have a weed district back home and don't 
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want to bring in any more noxious weeds." Who 
composes our weed districts? Sure farmers, just 
some more influence. 

Many persons state that our combines should 
be changed in design so that they can be easier ani 
more thoroughly eleaned. To this I'll agree Int 
after one year of doing some combine inspection 
and watching it being done I believe that if we 
get the dirt cleaned from around the platfors, fram 
the frame work of the combine, open the bottom of 
the elevator, and grain auger, and possibly pull 
the trash out of the straw rack that we will be 
doing a great part in keeping the weed seed from 
being carried fromplace to place. I did not 
realize until this year just how much chaff, 
dirt, straw and weed seed combined with grasses 
and 11 could accumulate on a combine. Transit 
combine operators who as a whole are farmers and 
who have made the trip once are usually very good 
about having clean combines or cleaning them when 
asked. 

We talk mainly of transit combines -- what 
about our own combines in the state which combine 
at home and possibly for a neighbor or two. Do 
they have the needed inspection? In Nebraska, 
I'll admit that they don't. Do they nov about 
the threshing machine or combine clause in the 
law? To this last question I would say yes. This 
past summer just before harvest, folders con- 
taining tage were mailed to over 32,000 combine 
and threshing machine owners. These tags have the 
law printed on them and the folders have an ex- 
planation of the law printed on them. With the 
force of inspectors which Minnesota can put to 
work (some 5535) I believe each machine can be and 
will be checked. A personal visit with the owners 
of these machines is worth much more to your pro- 
gram than a letter or folder. Minnesota is also 
coming out with a two tag idea which may be part 
of the answer to our problem a green tag for a 
clean combine and a red tag for a dirty one, which 
will also stop movement of said machine until 
Cleaned and passed by an inspector and as I said 
before with their inspector set-up I believe they 
can make this work. 


COMBINE CLEANING? 
L. V. Ausman 


Mr. Chairman and gentlemen, I wish to make a 
report on the combine cleaning work that is being 
done in South Dakota. This work is still very 
new and we are using the trial and error method of 
working out the most effective and efficient means 
of controlling the spread of noxious weeds by 
means of combine and truck cleaning and tagging. 

This work started in South Dakota in 1947. 
During that year 5,420 combines and trucks were 
inspected. Through 1950, or during a period of 
four years, we have inspected 12, 981 combines 
and 11,572 trucks and trailers, or a total of 
24,553 vehicles which have been properly cleaned 
and tagged. 

I will try to outline some problems that we 
have met and solved. Later in the discussion I 
will mention a few that have not as yet been 
solved. Our method of inspecting these combines 
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is to set up six ports of entry along the southern 
border of the state, as our harvesting moves from 
south to north, and combines move into the state 
largely from Bebdraska. Our ports of entry do not 
quite meet the situation as there are always side 
roads and round about methods for those operators, 
who do not wish to comply with the law, to work 
their way between and around our ports of entry. 
These ports of entry are located in towns near 
the border sanging from Yankton in the east to 
Oelrichs near the Wyoming border. 

Bach port of entry is operated by an inspec- 
tor and is open for 30 days. The operators of the 
port of entry are paid from $10 to $12 a day de- 
pending upon their experience and training. In 
addition two of the inspectors from the Plant 
Industry Division of the Department of Agriculture 
act as inspectors at large and attempt to assist 
the port of entry operators. In addition they 
eruise for combine cperators who have managed to 
elude the ports of entry, proving how persistent 
and determined the State of South Dakota is in 
enforcing the lav. 

The location of all porte of entry is, as 
far es possible, near filling stations. This gives 
the combine operator a chance to secure gas and 
oil and make minor repairs while his machine is 
deing cleaned. One significant fact in this con- 
paign has deen that in two instances where the 
port of entry was located from 10 to 20 miles 
from the state line, the people living in these 
localities have insisted that a location be set 
up at the state line. In one instance this was 
done last year and plans are being perfected to 
have the locations moved from the other town next 
year, This proves that people are becoming 
awakened to the danger of the spread of noxious 
weeds and don't want any of it done in their com 
munity. 

The methods used for cleaning all combines 
and trucks is by means of brooms and whisk brooms. 
This is a slow process and takes on an average 
about 14 hrs. Many operators have offered to 
pay as high as $3.00 per job if some method could 
be found where the time could be reduced. However, 
up to the present time, we have found no method 
that could replace the brooms and whisk brooms 
for effective cleaning. 

Our cleaning yards are usually located away 
from the road or cross road 80 as to prevent the 
traffic congestion and accidents. Large signs are 
prepared and posted at least 300 yards in all 
Girections from the location directing combines to 
the inspection yard. These signs are supplemented 
by the placing of red flags a sufficient distance 


from the yarés es a further prevention of accidents. 


Our inspection period operates for 30 days. 
start varies with the harvesting season. After 
the machines are inspected and cleaned each machine 
is tagged with a green tag conteining the following 
information: (1) A statement that the opers tor is 
opere ting with the South Dakota weed control pro- 
garam: (2) a copy of the regulations governing the 
control of noxious weeds and (3) instructions for 
cleaning machines and equipment. The green tag is 
attached by wire in a conspicuous place on the con- 
Dine or truck. These green tage are made of heavy 
cardboard, which is water repellent and must remain 
on the machine while operating in South Dakota. 
These tage have proved very durable and the oper- 
ators heve obeyed the law in a very fine manner, 


Its 
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as we find tags on nearly all machines that we 
contact on their return from North Dakota and 
Canada. These contacts are casual as no concert— 
ed effort is made to contact machines after they 
leave the port of entry coming into the State. 

Daily records are kept of the work at each 
Station. These records include the type of veh- 
icle, whether a combine or a truck, the name and 
address of the operator and the tag number, 

The method of cleaning up the lot after use 
has not been definitely worked out. In some of 
our lots the cleaned material is burned by use of 
waste o1l or new8papers at the end of each days 
work. In other stations it is allowed to accum 
ulate for sometime before burned. At still other 
stations a trench is dug and the material buried. 
The yards are thoroughly cleaned either by bury- 
ing or a final turning at the end of the in- 
spection season. 

One very encouraging aspect of our program 
is that if the season starts a little earlier than 
anticipated, the local people along the border 
immediately start calling the Governor and our 
office regarding combines coming into the state, 
which are not cleaned and tagged. Another en- 
couraging sign is that each year the harvesting 
equipment coming into the state is cleaner than 
it was the previous year. 

We have had very fine cooperation from the 
United States Employment Service in sending in- 
formation to combine operators, who have signi- 
fied their intentions of coming into the state 
while still operating in Kansas and Nebraska, 
so many know of the program and what is expected 
vefore they arrive at the South Dakota border. 

One of our most serious problems in our 
fight to control noxious weeds is handling the 
local custom operstors. Part of this is being 
handled through the County Agents and the local 
County Weed Supervisors. However, it is a prob- 
lem that we have not solved with any degree of 
satisfaction as yet. One proposal that we are 
considering is the placing of highway signs, 
which would direct combine operators to County 
Weed Supervisors, County Agents or State Weed 
Supervisors for an inspection and tagging of the 
combine--especially on the extreme East and W,st 
edge of the state, where it is possible to evade 
or by-pass the ports of entry. We are also 
making plans to publicise the slogan "Hire only 
combines with green tags." 

While it is true that the results that we 
have secured to date have been very fine and we 
have prevented a vast amount of noxious weed 
contamination throughout the State, we feel that 
we dare not stop this work for a single year, as 
it would be very easy for out-of-state operstors 
to go back to the previous way of allowing weed 
seeds to accumlate on their combines and trucks 
unless they are constantly checked. 

We are encouraged with the results of our 
efforts and feel that as we go slong some of the 
problems that have not yet been solved will 
gradually cease to be problems, as we find a 
solution for then, 


STEP PROCEIURE IN THE BEPORCEMENT 
OF VARIOUS STATE WEED LAWS 


Sig. Bjerken 


lows - The Iowa Weed Law provides that the 
board of supervisors of each county shall appoint 
a county weed commissioner, whose duties, subject 
to direction and control by the County Board of 
Supervisors, are to supervise the control and 
destruction of noxious weeds under their super 
vision. 

The law further requires the board of 
supervisors to prescribe and order a program of 
weed destruction, said order to be published in 
the official newspapers of the county. Failure 
to comply with the provisions of this notice by 
the landowner, gives the weed commissioner auth 
ority to check violation and serve notice on the 
owner to comply within five (5) days, copy of 
which is filed with the county auditor. Failure 
to comply gives the commissioner or deputy auth- 
ority to cause weeds to be destroyed. Expenses 
for destroying weeds and serving of notice will 
be recovered by an assessment against the land 
and collected from landowner responsible. 

Kansas - Upon the failure of a landowner or 
agent to control weeds as required under the 
Kansas Weed Law, a legal notice is served by 
registered mail by the county commissioners or 
by the county weed supervisor on the landowner or 
agent. 

Fifteen (15) days after serving a legal notice 
the county commissioners or their weed supervisor 
may enter on land and initiate eradication pro- 
cedure in accordance with official methods adopted 
by the State Board of Agriculture. All costs of 
eradication are charged against the land and 
collected as taxes. 

- The Minnesota Weed Law provides 
that the three town board members in each town 
ship and mayors in each municipality will act as 
weed inspectors. Their duties are to check each 
tract of land under their jurisdiction, and cause 
to be destroyed weeds that exist thereon. They 
are further required to publish annually a general 
weed notice on or before June 15 ordering weeds 
to be destroyed in such manner as prescribed by 
the local inspector. 

Upon failure on the part of a landowner or 
agent to control weeds, the local inspector pro- 
ceeds to serve a legal notice giving no more than 
ten (10) days to comply with the requirements of 
the notice. If the landowner fails to comply with 
the notice the inspector has the authority to 
employ person or persons needed to carry out the 
provisions of the notice. 

An itemized statement of costs is then filed 
with the county auditor, if the work was carried 
out in a township, or with the village or city 
clerk if in a municipality, and 6 warrant is 
igsued to the person or persons doing the work 
for the amount due. The county auditor then 
enters the amount on the tax books as a lien in 
favor of the county and it is collected the same 
aa other reel estate taxes. 

- The Nebraska Weed Law provides 
that it is first necessary for a minimum of twenty- 
five landowners to petition the county board for 
the establishment of a weed district. 

The county board is obligated to conduct a 
hearing on said petition and if acted upon favor 


ably the landowners proceed to hold an organise- 
tion meeting at which time officers are elected 
and assessments are made for administration pur- 
poses. The elected supervisor then is given auth- 
ority to carry out the type of weed eradication 
program necessary to control noxious weeds in the 
established districts. 

If a landowner refuses or neglects to coop- 
erate the supervisor of the district proceeds to 
hold a hearing, which must be held before May 1, 
to determine if the control program is justified 
and considered an effective measure. If so, the 
supervisor proceeds to carry out the program and 
the costs are filed with the county treasurer. 

All costs of eradication are charged against the 
land and collected as taxes. 

South Dakota - In South Dakot= “he Secretary 
of Agriculture or his agent authorises the control 
work that is necessary. The first legal step 
taken to enforce the weed law is the serving of a 
notice to destroy noxious weeds, known as Fors 
SWB 7, on the noncooperator by the county weed 
board chairman or the county weed supervisor. 

If the weeds are not controlled, Form SWB 6, 
Bequest for Enforcement, is prepared by the local 
authorities, approved by the State Weed Supervisor 
and forwarded to the State Department of Agric- 
ulture, which is the enforcement agency in South 
Dakota. The Secretary of Agriculture, or his 
agents, then proceed to carry out the provisions 
of the notice. 

The cost is charged against the land as taxes. 
No more than 2% of the assessed valuation of the 
land can be charged as taxes in any one year and 
is paid by the county treasurer who then certifies 
the charges to the county auditor and the amount 
is listed as taxes against the land and mst be 
paid at the time regular taxes are paid. 


BEPORT OF SPECIAL COMMITIES 
_MOVEXENT OF NOXIOUS WEED SEED INVESTED MATERIAL 


O. A. Ulvin 


The committee wishes to present the following 
proposed uniform law for the consideration of the 

AN ACT TO REGULATE THE SALE, OR OFFERING FOR 
SALE, AND TRANSPORTATION OF WEED INFESTED MATERIAL 
(OPHER THAN AGRICULTURAL, VEGETABLE, LAWN, OR 
FLOWER SEEDS COVERED BY LAWS ALREADY ENACTED): TO 
PREVENT MISREPRESENTATION THEREOF: TO REPEAL ALL 
LawS IN CONFLICT WITH THIS ACT: AND FOR OTHER PUR- 
POSES. 

This Act shall be known as (Minnesota) Weed 
Infested Material Act. 


Definitions 
Section 1. When used in this Act -- 

(a) The term person“ shall include any indi- 
vidual, partnership, corporation, company, society 
or association. 

(>) The term “weed infested material" shall 
include feeds, grain or grains, screenings, hay, 
bedding, fertiliser, or any other material (except 
agricultural, vegetable, lawn, or flower seed 
covered by seed laws of this state) containing 
any seeds, root stalks, or reproductive portions 
of noxious weeds. 
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(e) Woxious weeds in this state are: (should 
follow the recommended list for each region set 
up by Federal Seed Administration and adopted by 
the national and regional seed control officials 
and seed analysts association.) For region 2, in- 
eluding the seven north central states of North 
Dakota, South Dakota, Nebraska, Minnesota, Iowa, 
Wisconsin and Mychigan, this list includes field 
Dindweed, leafy spurge, Russian knapweed, Canada 
thistle, perennial sow thistle, perennial pepper- 
gruss, quack grass. For Region 5, which comprises 
the states of Kansas, Missouri, Illinois, Indiana, 
Ohio and Kentucky, this list includes quack grass, 
Russian knapweed, Canada thistle, field bindweed, 
leafy spurge, hoary cress (perennial peppergrass), 
perennial sow thistle, And Johnson Grass. 

Botanical names should follow common name, 
also 


(4) The term "labeling" includes all labels 
and other written, printed, or graphic represent- 
ations, in any form whatsoever, accompanying and 
pertaining to any weed infested material whether 
in bulk or in containers, and includes invoices. 

(e) The term “advertisement” means all rep- 
resentations other than those on the label and/or 
invoice, disseminated in any manner or by any 
means, relating to weed infested mterial within 
the scope of this Act. 


Prohibitions 


Section J. (a) It shall be unlawful for any per- 
son to sell, offer for sale, or expose for sale, 
or transport any weed infested mterial within 
this state: 

(1) Beering a false or misleading label and/ 
or invoice. 

(2) Pertaining to which there has been a 
false or misleading advertisement. 

(3) Containing any seeds, root stalks or 
2 portions of noxious weeds. 

(>) It shall be unlawful for any person within 
this atate: 

(1) fo detach, alter, deface or destroy any 
label or invoice provided for in this Act or the 
rules and regulations made and promulgsted there 
under, or to alter or substitute weed infested 
material that may in any manner defeat the pur- 
pose of this Act. 

(2) To disseminate any false ormisleading 
advertisement concerning weed infested material in 

manner or by any means, 

(3) fo hinder or obstruct in any way any 
authorized person in the performance of his duties 
under this Act. 

(u) fo fail to comply with a "stop-sale" order. 


Section h. (a) The provisions of Section 3 shall 
not ly: 

1) To weed infested material in storage in, 
or consigned to a processing establishment for 
cleaning or processing: provided, that any label- 
ing, invoice, or other representation which my 
de made with respect to the uncleaned or un- 
processed weed infested material shall be subject 
to this Act. Provided, that no unprocessed weed 
infested material shall be transported by any per- 
son over or along n highway in this state or by 


any railroad operating in this state, unless the 
same is carried or transported in such vehicles or 
containers as will prevent the leaking or scatter- 
ing thereof; provided, that in no instance shall 
weed infested material of any kind containing nor- 
ious weed infested material be sold to the ultimate 
consumer (including livestock feeders) until such 
material shall have been processed to destroy the 
viability of the noxious weed infested content 
therein. ) 

(2) To weed seed infested material included 
in agricultural, vegetable, lawn, or flower seed 
already covered by laws of this state. 


Duties and Authority of state weed 
law enforcement officer 


Section 5. (a) The duty of enforcing this Act and 
carrying out its provisions and requirements shall 
de vested in the (State weed law enforcement offi- 
cer). It shall be the duty of such officer, who 
may act through his authorized agents, - 

(1) To sample, inspect, make analysis of, and 
test weed infested material transported, sold, or 
offered for or exposed for sale within this state 
for any purpose, at such time and place and to such 
extent as he may deem necessary to determine whether 
such weed infested material is in compliance with 
the provisions of this Act, and to notify promptly 
the person who transported, sold, offered or expos- 
ed for sale the weed infested material of any 
violation. 

(2) To prescribe, and after public hearing 
following due public notice, to adopt rules and 
regulations governing the methods of sampling, in- 
specting, analysis, tests and examination of weed 
infested material, and the tolerances to be follow 
ed in the administration of this Act which shall be 
in general accord with officially prescribed prac- 
tices and such other rules and regulations as may 
de necessary to secure the efficient enforcement of 
this Act. 

(b). Further, for the purpose of carrying out the 
provisions of this Act, the (State weed law enforce- 
ment officer) individually, or through his author- 
ised agents, is authorized: 

(1) To enter upon any public or private prem 
ises during regular business hours in order to have 
access to weed infested material subject to the Act 
and the rules and regulations thereunder. 

(2) To tesue and enforce a written or printed 
"stop-sale" order to the owner or custodian of any 
lot or amount of weed seed infested material which 
the (State weed law enforcement officer) finds is 
in violation of any of the provisions of this Act, 
which order shall prohibit further sale of such 
weed infested material until such officer has evi- 
dence that the law has been complied with: Pro- 
vided, that no "stop-sale" order shall be issued or 
attached to any lot or amount of weed infested 
material without first giving the owner or custodian 
of such weed infested material an opportunity to 
comply with the law: Provided further, that in 
respect to weed infested material which has been 
denied sale as provided in thie paragraph, the own- 
er or custodian of such weed infested material shall 
have the right to appear from such order to a 
court of competent jurisdiction in the locality in 
which the weed infested material is found, praying 
for a judgment as to the justification of said 
order and for the discharge of such weed infested 
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material from the order prohibiting the sale in 
accordance with the findings of the court: And 
providing further, that the provisions of this 
paragraph shall not be construed as limiting the 
right of the enforcement officer to proceed as 
authorized by other sections of this Act. (It 
might be well to provide for a quarantine clause 
on weed infested material on which a stop-sale 
order has been issued. ) 

(2) To establish and maintain or make pro- 
vision for weed infested material testing fac- 
ilities, to employ qualified persons and to in- 
cur such expense as may be necessary to comply 
with these provisions. 

(3) To make or provide for making purity 
and germination teste of weed seed in weed in- 
fested material for farmers and dealers on re- 
quest; to prescribe rules and regulations govern- 
ing such testing: and to fix and collect charges 
for the tests made. (Fees to be accounted for in 


such manner as the state legislature may prescribe. ) 


Seizures 


Section 6. Any lot or amount of weed infested 
material not in compliance with the provisions of 
this Act shall be subject to seisure on complaint 
of the (State weed law enforcement officer) to a 
court of competent jurisdiction in the locality in 
which the weed infested material is located. In 
the event that the court finds the weed infested 
material to be in violation of this Act and orders 
the condemnation of said weed infested material, 
it shall be denatured, processed, destroyed, or 
otherwise disposed of in compliance with the laws 
of this State: Provided, that in no instance shall 
the Court order much disposition of said weed in- 
fested material without first having given the 
Claimant an opportunity to apply to the court for 
the release of said weed infested material or 
permission to process it to bring it into com 
pliance with this Act. 


Violations and Prosecutions 


Section 7. ‘Bvery violation of the provisions of 
this Act shall be deemed a misdemeanor punishable 
dy a fine not exceeding _____ dollars for the first 
offense and not exceeding — dollars for each 
subsequent similar offense. ; 

After judgment by the court in any case 
arising under this Act, the (State weed law en- 
forcement officer) may publish any information 
pertinent to the issuance of the judgment by the 
court in such media as he may designate from time 
to time. 


Macallan 


Section 8. (Zach state should provide for approp- 
riations and expenditures of funds according to 
local requirements. ) 

Section 9. Chapter of the laws of 
and any other laws or parts of laws in conflict 
with this Act, are hereby repealed. 

Section 10. This Act shall be effective on and 
after ° 
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LAW COMMITTEE: 
Irwen Hagen Horth Dakota 
L. V. Ausman South Dakota 
. L. Hoe Kansas 
Hugh Swink Oklahoma 
J. R. Fleetwood Missouri 
Clyde Sprye Iowa 
Henry Luns Wisconsin 
H. H. Chamberlain Illinois 
Charles Stahl Michigan 
C. I. McIntyre Ohio 
Dwight W. Lambert Nebraska 
State Sec. of Agric. Indiana 
O. A. Ulwin, Chairman Minnesote 


Motion was made to adopt the report, seconded and 
passed. A second motion instructing Mr. Ulvin to 
send copies of the report to regulatory officials 
in all cooperating states was also made, seconded 
and passed. 


H. J. Mather 


The disposal of screenings, in any large gram 
growing area, is naturally a problem of major im=p- 
ortence. 

The principal grain growing area of Western 
Canada consists of the Prairie Provinces of Mani- 
tobe, Saskatchewan and Alberta. About 40 sillion 
acres of wheat, oats, barley, rye and flax are 
seeded in this area each year. 

The average yearly production of wheat and 
coarse grains over the six-year period ending 1949 
was 779,785,000 bushels. The average dockage for 
the same period was 2.42%, or a staggering totel 
of more than one-third million tons per year. The 
presence of such a large quantity of undesirable 
material increases tremendously the cost of har- 
vesting and handling the Prairie grain crop. The 
cost of shipping is also increased, and, of course 
the grain must be cleaned at some stage of its 
handling, adding agein to the total cost of mar- 
keting the crop. 

A recent survey in Manitoba showed thet grain 
cleaning by local elevators, prior to shipment, 
was confined mostly to wheat — about 35% being 
cleaned before shipment. Similar conditions pre- 
vail in Saskatchewan and Alberta. About one-third 
of the farmers who have their grain cleaned before 
shipping take their screenings, or at least an 
equivalent amount of screenings, home for feed 
purposes. The survey in Manitobe showed that, in 
most cases, this material was hauled in open 
wagons or trucks. 4 proportion of the screenings 
not taken home by farmers is sold to local feed 
lots, and is hauled by truck. Screenings not sold 
locally are shipped in tulk carload lots to any 
available market. 
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According to the weed laws of all three 
Prairie Provinces the portion of screenings not 
salable ty elevators or cleaning plants must be 
destroyed. At least a portion of this material, 
however, is hauled to the nuisance ground, or 
@umped in some convenient place. 

According to the Manitoba survey, screenings 
originating from threshers or combines were die- 
posed of as follows: fed, 70%; turned, 15%; sold, 
10%: left on the ground, . When sold, about 
20% was handled by commercial truckers. 

By far the larger part, about 65% of the 
screenings obtained from each crop, is not re- 
moved from the grain until it arrives at Interior, 
lakehead, or Pacific terminals. 

The value of the material, and the disposal 
of it, depends very largely upon the price and 
quantity of feed grains available. When feed 
grains are plentiful and cheap the prices offered 
for screenings are low, and vice versa. When the 
price offered for screenings falls below the fig- 
ure of about 50 cents per ton most of them are 
used as fuel. At the present time, however, high 
grade screenings bring up to $50.00 per ton, de- 
pending on grade, with very little being burned, 

In the crop year 1948-49, a total of 327,000 
tons of screenings were shipped from the various 
terminals. 104,000 tens were shipped to points 
in nine provinces in Canada; 223,000 tons were 
shipped to points in 37 states in the United 
States; shipments to Belgium and Hawaii are also 
on record. 

Screenings in Canada are sold under a grade 
system set up by the Federal Department of Agri- 
culture. A detailed description of these grades 
would require more time than is available on this 
progrem, so a brief description of each grade, to- 
gether with the tonnage of each grade in the 1948- 
b9 season - plus a word on the use of the material 
in each grade, follows: 

Bo, Feed Screenings - This 
grade carries not more than crude fibre, and a 
limited amount of weed seeds. It is used in com 
mercial feed mixtures, or as a whole or ground 
feed. It is generally considered as good as mill 


feed. 

No, 2 Feed Screenings - 46.140 tons. Similar 
in quality to No. 1. Often a mixture of No. 1 and 
Mixed Feed Oats. Use: same as No. 1. 

Mixed Feed Oats - 84.620 tons. Mostly wild 
cats removed from wheat with disc cleaner equip- 
Ment. Use: ground or fed whole, similar to oats. 
Mixed Feed Oats are used extensively in making cat 


groa te. 

Uncleaned Screenings - 167.150 tons, Straight 
elevator screenings. They may contain too many 
weed seeds to qualify for the preceding grades. 

May contain 4% to 50% wheat strew and weed seeds. 
Use: roughage feeds or recleaned into other grades. 

Refuse Sersenings - The final 
eiftings from commercial grein. They may contain 
straw, chaff, dust and dirt, also large and small 
weed seeds. Uses, almost useless as feed lot feeds 
although some used for that purpose. Use: tanie 
fillers, 011 extraction, and when the price is be- 
low $1.00 per ton much goes as fuel. 

Miscellaneous Screenings - 22.500 tons. This 
grade includes refuse flax, mustard seed, refuse 
rape and other oil seeds which are usually crushed 
for oil. 
Ille, malt sprouts, scalpings, corn screenings, 
ete. These materials are used for feed. Ergot 


Other constituents include oat groats, oat 


mix also falls into this grade, the most of which 
is cleaned and refined for medicinal purposes. 

All screenings except uncleaned and refuse 
screenings are cleaned before shipping from the 
terminals. Uncleaned and refuse screenings are 
processed only to extract 11 seeds, if these are 
present in sufficiently large quantities. In this 
regard it is interesting to note that, since the 
advent of 2,4-D, a $2,000,000 011 extraction plant 
at Fort William, Ontario, has closed down because 
of a lack of mustard and other oil seeds. This 
plant processed 50 tons of weed seeds per day when 
supplies were available. 

In passing, it should be pointed out that ony 
about 15% of the screenings sold for feeding pur- 
Poses are ground before shipping. 

In Western Canada, the approach to the screen- 
ings problem varies from province to province. 
Alberta, for instance, has rather strict legisla- 
tion regarding the handling of screenings. It is 
necessary to have a permit to purchase screenings. 
Anyone selling screenings mst do so only to a 
person having a permit and must forward a record 
of all sales to the Alberta Department of Agric- 
ul ture. Those persons feeding screenings have 
their premises inspected by a duly appointed weed 
inspector who must be satisfied that due care is 
being exercised in handling the screenings. In 
Alberta, screenings must be transported only in a 
covered wagon or truck box, or in containers which 
will not allow weed seeds to escape. Operators of 
cleaning plants, mills, elevators, and others hav- 
ing screenings under their control, must keep them 
in proper storage or destroy them by burning. 

In Saskatchewan a permit from a weed inspector 
or municipal clerk is required before screenings 
may be moved from elevators or mille. Within five 
days after threshing, screenings containing weed 
seeds must be properly stored or destroyed. 

In Manitoba the stress is toward education 
rather than regulation. In this province, a weed 
inspector may prohibit placing screenings in any 
place where they might become a menace. 

Much discussion has taken place regarding 
suitable means of destroying the viability of weed 
seeds in screenings, but to date grinding, and to 
a lesser degree, cooking, are the usual methods 
used. The introduction of the hammer mill has re- 
duced greatly the hazard of using weed seeds as 
feed for livestock, as it insures screenings being 
ground much more finely. A cheap, efficient meth 
od of devitalizing the seed would assist greatly 
in helping to solve this importent and troublesome 
probles. 
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. E. Glennon 


Practically all of the screenings from the 
commercial grain industry in this country are ut- 
111 ed for feeding livestock. In addition, sub- 
stantial quantities of screenings are imported 
from Canada and used for the same purpose. Hot 
all of this tonnage is used in manufactured feed 
because in certain areas considerable quantities 
are purchased by dairymen and ranchers. However, 
the total percentage of the tonnage being fed 
direct probably would not be very large. 


Ju- 


In discussing the use of screenings for 
feeding purposes there are several important 
factors to consider. These factors are: 

(1) The feeding value, 

(2) The possibility of weed propagation. 

(3) Presence of toxic weed seeds. 

(u) Possibility of imparting objectionable 
odor or taste to livestock products. 

In the past, much of the discussion about 
the use of screenings in feeding livestock has 
not had a very solid foundation of facts. It is 
true that over a period of years a number of 
experiments have been conducted regarding various 
aspects of the subject but many of these experi- 
ments have been conducted without conclusive, and 
in some cases conflicting, results. The term 
"Screenings" over the years has not been popular 
since they are a by-product of the grain industry. 
The term to many people denotes a waste product 
with little or no feeding value. The use of 
screenings by the feed industry has, in turn, been 
criticized because the assumption was made that 
feeders were forced to buy a so-called "filler" 
at a high price. 

The feed industry, itself, has been rather 
reluctant to strongly state its position and 
openly defend the use of screenings because of 
the misconceptions and misunderstandings that have 
developed over the years. 

Certain events during the past two years have 
deen responsible for a better understanding of the 
problems associated with the use of screenings. 
The Association of American Ted Control Officials 
have devoted considerable time to the subject of 
screenings, especially in regard to the viable 
weed seed content. Numerous open and frank dis- 
cussions have been held between Feed Control 
Officials and industry men. An investigator for 
screenings has been appointed by the Control Offi- 
cials and he is receiving the full coopersetion of 
the industry. The major problems relative to the 
use of screenings have been labeling and better 
devitalization of the weed seeds. Hew tentative 
definitions have been written which is a step in 
the right direction to help bring about more uni- 
form labeling of the various types of screenings. 
The matter of devitalization is receiving atten- 
tion and I will discuss the subject in more detail 
def ore closing. 

The feeding value of high grade grain screen- 
ings has not been seriously questioned, particular- 
ly as they apply to cattle and sheep. An interest 
ing experiment was recently completed at Washington 
S,ate College to determine the feeding value of 
refuse screenings containing a large percentage 
of weed seed. The work was conducted in order to 
learn something of the chemical composition, total 
digestible nutrient content, and apparent digesti- 
bility of the refuse screenings being sold in the 
state of Washington. The work showed that when fed 
alone to ewes, the average TDN content of refuse 
screenings was 58.4 and 61.6 when fed with alfalfa, 
On the basis of TIN content these refuse screenings 
fell about midway between oat straw, and small 
grain. This should be adequate proof that it would 
de an economic waste not to utilise grain screen- 
ings when the most inferior grades have such feed- 
ing value. 

The state of Massachusetts did considerable 
work this past year in analyzing samples of Canadian 
refuse screenings. It was found that the protein 
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content ranged from 12.5 to 15.1 percent, the fat 
content from 5.8 to 9.5 percent and the fiber var- 
ied from 14.5 to 17.9 percent. This study would 
certainly seem to substantiate the finding of Wash- 
ington State College that screenings with the 
above protein, fat and fiber content should have 
relatively high feeding value. 

The big problem, and it is of serious concern 
in respect to utilization of screenings in feed- 
ing livestock is the weed seed menace, It is 
serious from two angles. One is the danger of 
toxic seeds that are injurious and the other is th 
spreading of noxious weeds. Seeds of the mstard 
family, particularly when eaten in excessive 
amounts have been found to ‘es injurious and even 
fatal in some instances. This is one of the has 
ards that a feeder should keep in mind when direct 
feeding of screenings in large amounts is employ- 
ed. The danger from a manufactured feed contain- 
ing a relatively small percentage of screenings 
would not be too great as the number of toxic seeds 
in relation to the finished feed would not likely 
be high enough to be of concern. 

There has been some interesting experiment 
at various stations on the viability of weed seeds 
after they have passed through the digestive tract 
of various animals. Weed seeds have been found to 
de viable to the extent of 0.02 to 90.3% depending 
upon the kind of weed seeds and the animal. The 
viability after passing through the aniaals is 
further destroyed if the seeds are kept in the 
manure for a period of several months. 

The best method of devitalization is the fine 
grinding of the weed seeds before they are fed to 
the livestock. In the work at Washington State 
no weed seeds were found to be viable in the man- 
ure voided on the diet of finely ground refuse 
screenings. It is true that there is little or no 
controlled research studies that show the amount 
of grinding that is necessary to destroy the vie- 
bility of the weed seeds after passage through 
farm animals. However, it does seem reasonable to 
Assume that any seed that is even slightly cracked 
in the grinding process will be completely destroy 
ed when it comes in contact with the digestive 
juices of the animal. 

It appears that hammer mill grinding with a 
3/64" screen will prove quite effective in des- 
troying the viability of weed seeds. The industry 
certainly has the obligation and responsibility to 
see that feeders are not furnished with feeds that 
will result in the infestation of their farms with 
noxious weeds. 

Our Association will continue to call to the 
attention of A members, the importance of 
proper grinding of screenings. The industry does 
use other ingredients that may also contain some 
weed seed. These include such ingredients as mill 
feeds, alfalfa meal, ground oat feed, and ground 
barley. Careful attention should also be given to 
this angle of possible spread of weed seed through 
feeds. 

The feed control officials can also be help- 
ful in this matter by careful microspic inspect- 
ion of feed samples. If excessive quantities of 
unground weed seed are present, the manufacturer 
should be notified and instructed to do a more 
thorough job of grinding. 

In closing, let me assure you that our ind- 
ustry recognises its responsibilities to take 
every precaution to see that manufactured feeds 


— 


are not a source of weed propagation. To date, 
the only practical method is fine grinding, but 
it is quite possible that other methods of de- 
vitalisation may be perfected. With the rapid 
developments in the chemical and electronic 
fields, it is possible that some method may be 
devised whereby weed seeds may be treated with 
certain chemicals or subjected to electronic 
heat treatments that will kill germination. It 
would be an important contribution to agriculture 
if a simple and effective method could be die- 
covered. 

Screenings should certainly be utilised de- 
cause if they are discarded the grain growers will 
receive less for their crops. The value of the 
screenings 1e reflected in the price paid to the 
farmer, just as the value of packing house by- 
products from hog slaughter is reflected in the 
price the packer can pay the hog grower. 

The fight against weeds is one that mst con- 
tinue and the groups that are meeting here today 
are to be commended on their efforts in this 
field. 


2 Cc I 
. . Sunderland 


When I was asked to report to you regarding 
the matter of standardization of formulations for 
weed killing prepsrations, I wes immediately re- 
winded of the old quip attributed to Henry Ford in 
the early days of his automobile building activi- 
ties which was that of a purchaser of one of his 
cars could have it painted any color he liked so 
long as that color was black. That is standard 
isation defined in very simple terms. And, inci- 
dentally, serves to emphasize the more undesirable 
aspects of standardization. 

We, in industry, understand full well the 
problems which prompt you, in regulatory work, to 
be concerned with uniformity of formations. It 
certainly is simpler and easier to be abdle to make 
recommendations across the board on the basis of 
so many pints or pounds per 100 gallons or per 
unit of area without the necessity of first in- 
quiring the nature and concentration of the form 
ulation to be used. Unfortunately--or perhaps 
fortunately-- this is not now entirely possible 
with the weed killing preparations, since we have 
the various types of chemicals with their parti- 
cular epheres of usefulness. With 2,4-D and sim 
ilar materials it must be ascertained whether one 
ie dealing with an ester, an amine, or an in- 
organic salt. Nen sore important is to be sure 
that the product is in fact a 2,4-D or other 
similar material, or one of the other common weed 
control products. There can be no single answer 
to the question of how much to use. 

Qn the other hand, thie problem is immensely 
simplified in the case of the 2,4-D and 2,4,5-T 
materiale by the existence of a common denominator 
which is the free acid equivalent. Where this is 
known--and I believe that the majority, if not all, 
of the products today carry the acid equivalent on 
the label--it becomes an easy matter to determine 
by calculation how such of the material to use to 
obtain the amount of equivalent acid which you and 


other authorities recommend. Logically, this cal- 
culation mst be simple and to this end it is 
expedient to adjust the formation to contain a 
quantity of active ingredients easily divisible 
and measurable by the common units such as pints 
and pounds. 

We who manufacture formations want to make 
their use simple. We are in business to serve our 
customers, and our success depends upon the extent 
of that service, Hence, most of us have, I believe 
in effect standardized our formations so that 
our customers can use them with a minimum of ef- 
fort. The standard amine formlation today con- 
tains 4 pounds of equivalent acid per gallon as do 
most of the newer ester formulations. This is a 
nice easy figure to work with since it is readily 
divisible and measurable by the pint and quart 
pt which everyone in this country should be fan- 
iliar. 

The fact that certain of the longer establish- 
ed 2,4-D ester products contain odd amounts of 
equivalent acid, as for example 3.34 pounds per 
gallon, does not really indicate a lack of stan- 
dardization, since they were established at a 
time when recommendations were on the basis of 
parts per million of equivalent acid in the spray 
mixture. This involved consideretion of the spec- 
ific gravity of water es well as of the product, 
which unavoidably resulted in odd figures. To 
change the formulation of an established product 
is difficult because of the requirements of the 
various state and federal laws which necessitate 
differentiation of brand names and is undesirable 
because of the confusion it causes to consumers wi 
have become accustomed to using it in the establ- 
ished form. 

I spoke at the beginning of these remarks of 
the undesirable aspects of standardization. These 
are the enforced standardization by regulatory or 
legisletive fiat. It should be necessary to point 
out the unjustified and highly undesirable check- 
mate such standardization would place upon pro- 
gress and the development of new and better weed 
killing chemicals and formlations. Part of the 
service which we render our customers is the con- 
tinual search for such improvements. In fairness 
to them--as well as to ourselves--we should not be 
impeded in this effort by the erection of regula- 
tory barriers, however well intended they may be. 

Everybody benefits from the results of re- 
search. In the field in which you are interested, 
improved formulations bring greater ease of appli- 
cation, new materials extend the range of chemical 
control obtained, increased formla concentrations 
save storage space and transportation charges, and 
reduce handling effort. As an aample, Sodium 
7. C. A4. which was originally a 60% product, became 
a 70% and eventually e product as the result 
of research and improvement. Hence, 100 pounds of 
the present product does the work of 150 pounds of 
the old 60% product. In the related field of in- 
secticides, the well known DD? was first used as a 
5% dust. Since its introduction, improvements 
have been mede until this coming season 6 75% pro- 
duct will be marketed. Yet this improvement might 


never have been made if regulatory bodies as late 
as last year had officially said that the 50% DDT 
product which has been so widely used was good 
enough and was the standard formulation to be 
sold. 

In conclusion, there sre two great forces to- 
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day which tend on the one hand to bring about 
standardization and on the other hand to prevent 
it by constantly causing progress and improve- 
ment. The first of these is our wonderful system 
of free competition and free enterprise. If 
company A has a product which contains 4 pounds 
of active ingredient per gallon which can be used 
by the consumer at less actual cost than that of 
company B's product, which though costing less 
money to buy, has only 3 pounds of active ingre- 
diente, company B will soon find itself out of 
business unless it can produce a formlation 
equivalent or superior to its competitors. Nent- 
ually this process develops the ultimate product 
which the economy or other practical consider- 
ations will support and that becomes the standard. 
The second force promoting standardization — 
is you ond the rest of our customers. Once more 
I repeat that we are service organizations. We 
want to give you what your experience shows you 
need, We must give it to you if we are to pro- 
gress. While it is true that there will be periods 
during development stages when there must inevit- 
ably be some confusion, let us not forget that 
nothing is so constant as change and without 
change there is no progress. We firmly believe 
that the free application of the two forces which 
I have just mentioned remains the most satisfactory 
method for bringing about the best type of stan- 
dardization, and that they are doing so today. 


The following resolution was introduced by 
. T. Yost, seconded and passed unanimously by the 
Regulatory Section, North Central Weed Control 
Conference: 

Because of the importance of the Noxious Weed 
Problem and because of the extreme importance of 
their spread throuch combines, threshers and other 
equipment: Be it therefore, resolved that this 
group go on record as urging the Agricul tural 


Engineering Section of the Bureau of Plant Industry, 


Soils and Agricultural Engineering of earnestly 
starting a research project as soon as feasibly 
possible designed to study the cleaning of con- 
dines, threshers and seed cleaners and other equip- 
ment and that such a research project be organised 
and set up on a regional basis. Be it further re- 
solved that this group extend their thanks to the 
University of Nebraska and Mr. Hurlbut for their 
splendid work along this line. Be it further re- 
solved that copies of this resolution be sent to 
the agencies and individuals concerned. 


STANDARDIZATION OF REGULATIONS FOR AERIAL SPRAYERS 
NORTH CENTRAL UNITED STATES 


Harold G, Vavra 


Control and regulation of aerial agriculture 
has been brought about net only for the protection 
of the interests of the farmer and the legitimte 
commercial operator but also for the safety of the 
pilots and the general public. As past Chairman 
of the Agricultural Committee of the National 
Association of State Aviation Officials, I have 


first hand information on serial applicators’ 
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regulations on a state level in North Dakota, Mon- 
tana, South Dakota, Illinois, California, Mississ- 
ippi, and Kansas. Several of these states, namely 
Kansas and Mississippi, do not have state regule- 
tions or control over aerial applicators today, 
however, their legislative groups are investigating 
the need for such a program. Other states in the 
North Central region having controls are: Indiana, 
Michigan, Minnesota, and Nebraska and Oklahoma. 

A question frequently posed is: Shall control 
and regulation of aerial crop sprayers and dusters 
be promlgated on a federal or state level? The 
state is the most practical level of government to 
control this new industrial use of the airplane. 
This theory has been borne out by the great strides 
made in the last three years at a state level in 
establishing minimum safety standards for pilots, 
equipment and the use of hasardous chemicals. Pex 
haps the paramount reason for controls at a state 
level in preference to the federal level is brought 
about by the nature of agriculture itself. Many 
problems inherent in aerial agriculture which 
exist in one geographical area may appear in a 
highly modified form in other areas of the coun- 
try. In North Dakota, South Dakota and Nebraska, 
for example, control of weeds in small grains in 
relatively large acreages is to be expected. In 
states like North Dakota the farms average 700 
acres or more. In states like Minnesota, Wiscon- 
sin and Indiana and Illinois one may expect con- 
siderably smaller farms with more hazards to the 
commercial applicator due to local obstructions 
and greater possibility of drift damage to adja- 
cent crops. States in which agriculture is highly 
diversified pose more complex problems for the 
aerial applicator and quite specific problems for 
governmental regulation which may not necessarily 
occur in states less diversified. 

The history of state-level controls over 
aerial applicators is very short indeed since the 
few states who pioneered this field did so in the 
years 1947 to 1948. Today, however, more states 
are active in the regulatory field either through 
their Aeronautics Commission or Departme:t of Agri- 
culture. Inquiries received this year at my office 
reveal that a number of states through their 
Legislative Research Committees are in the process 
of drafting legislation to be introduced in forth 
coming January sessions of the state legislature. 

It has been pointed out many times before 
that the main objective weakness in aerial spray- 
ing development is the lack of intrastate and 
interstate organization for the protection of the 
new industry through the establishment of a uni- 
form code of ethics, legislation and financial 
responsibility. To make a long story short, 
aerial spraying of herbicides and insecticides 
developed like Topsy, “It just growed". 

The lack of organization or a code of ethics 
in a new fast-expanding industry is not particu- 
larly astounding. The automobile and radio in- 
dustry went through similar hectic stages before 
doc ing stabilized. Today television is a strik- 
ing example of a dynamic industry which is having 
ite share of growing pains. To wit: The Mac- 
white color picture controversy. Past experience 
has indicated that these or similar difficulties 
relating to aerial crop spraying may be resolved 
and common ground may be found for « solution ty 
mutual cooperation between industry and government, 

fo further complicate the picture, the Civil 
Aeronautics Board, Washington D. C., on August 7, 
1950, promlgated an amendment to the CAR Section 
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43.60 which interprets and broadens the privi- 
leges of a private pilot. Quoting from the 
amended Civil Air Regulations: "The owner of a 
plantation or farm, holding a private pilot rating, 
may crop dust or seed his own land. This type of 
operation is incidental to the pilot's principal 
business of farming. He may also crop dust or 
send the land of another, provided he does not do 
so for compensation or hire." 

The question whether or not a private pilot 
is engaging in commercial operations in competition 
with legitimate commercial aerial applicators will 
be difficult if not impossible to prove from a law 
enforcement viewpoint. To overcome such a broad 
interpretation of the CAR, certain states having 
authority in this field, will undoubtedly restrict 
the private pilot at least to his own property in 
% far as aerial spraying is concerned. The change 
In the CAR, in my opinion, poses new problems to 
the Commercial operator specializing in serial 
agriculture. 


~Re-examination Needed 


What has happened in the past three years on 
a state level represents to a great degree trial 
and error in practice. Neither the State Aero- 
nautics Commission nor the State Departments of 
Agriculture have any practical background to base 
their concept of regulations governing aerial 
applicators. Today, however, many states have two 
or three years practical experience in this new 
field. Wow is the time to think and act on 
standardization and simplification of aerial 
sprayer's regulatbns, particularly between states 
in a common geographical area such as the North 
Central. Do not misunderstand me. I do not advo- 
cate the elimination of necessary standards or con- 
trols. To use Senator Taft's term, the operators 
end state authorities should re-examine existing 
regulations in the light of finding ways to stream 
line and standardize whereever feasible for the 
future benefit of the farmer and the industry. 


Comparison of State Regulations 

To illustrate, I would like to make a few com 
parisons of state controls which were in effect 
during 1950. North Dakota, South Dakota and Minn- 
esota required serial applicators to have a com 
mercial pilots’ license with a minimum number of 
hours of flying experience. MSorth Dakota has two 
pilot ratings. One non as "Chief Pilot" and the 
other "Pilot Operating Own Equipment". The "Chief 
Pilot" rating is based on a commercial CAA license, 
750 solo flight hours and 25 hours actual serial 
spraying experience, The Chief Pilot may hire 
pilots with a minimum of CAA Commercial license. 
The lower rating, namely, "Pilot Operating Ow 
ui ment is in effect an apprentice rating and 
requires e commercial license with 500 solo flight 
hours and five hours of simulated dual low flying 


spraying instructions given by an experienced spray- 


er pilot. South Dakota and Minnesota have similar 
provisions with modifications as to total number 
of hours of flying experience. 

On the other hand the states of Nebraska, 
Michigen, and Kentucky do not specify the type of 
pilot license or number of flying hours an serial 
applicator shall have to qualify. These states 
merely provide that each applicant shall apply for 
6 low flying waiver from the Department of Aero- 
nautics. The states of Illinois and Indiana differ 
in the respect that they require evidence of a 


Federal low flying waiver, but do not issue state 
waivers. The state of Oklahome has no particular 
pilot qualifications as far as I can determine. 
The Oklahoma State Board of Agriculture may issue 
a permit to serial applicators for which there is 
a $25.00 license fee and $5.00 fee for all other 
chemical applicators. Oklahoma also requires a 
surety bond. 

States differ considerably in fees charged fo 
serial applicators' licenses. A few stetes requi- 
re surety bonds. For example, North Dakota charg- 
es anywhere from $9.38 to $22.50 per airplane de- 
pending on the weight and year of manufacture. 
South Dakota collects three different fees from 
aerial applicators, The Department of Agriculture 
charges $5.00 per applicant. In addition to this 
each aircraft mst be registered which varies in 
cost depending on the date of manufacture and gross 
weight with fees ranging from about $15.00 to 
$30.00 per airplane. South Dakota also collects a 
three per cent use or sales tax which is based on 
the market value of the airplane and is commonly 
termed an “additional tax for original regie tra- 
tion of aircraft". This tax met be paid even if 
the aircraft was purchased in a state other than 
South Dakota. Minnesota Department of Agriculture 
on the other hand charges each aerial sprayer pi- 
lot $5.00. 

Two states require surety bonds. The State 
of Nebraska requires a bond of $1,000 approved by 
the Director and posted with the Nebraska Depart- 
ment of Aeronautics. The bond is conditioned upon 
performance of all contracts between the operator 
and persons contracting for his services and upon 
payment of all judgements awarded against such 
operator. Oklahome elso requires a bond. 

North Dakota, South Dakota, and Minnesota 
require each aerial applicator to maintain a re- 
cord of each application of chemicals which may be 
inspected by the Aeronautics Commission or Depart- 
ment of Agriculture whichever governs. Job records 
include the following information: name of farm 
er, property description; crop treated; stage of 
growth; type of chemical and solution; amount of 
chemical per acre: and wind velocity and direction. 
North and South Dakota require that job records be 
filed with the state following completion of each 
application. 

Some states limit the maximum swath width for 
various type aircraft, and require a flagmen on 
the immediate site where aerial spraying is con- 
ducted. In South Dakote, before an aerial appli- 
cator may secure a permit he must pass a written 
examination covering the proper use of herbicides 
and insecticides. South Dakota requires appli- 
cators of parathion, TEPP and Metacide to pass, in 
addition to the first examination, a special test 
on the proper use of these more hazardous chen! 
cals. 

I have covered a cross-section of the state 
regulations in the mid-west. Let us now look to 
the far west to the State of California. Accord- 
ing to a recent survey serial applicators treated 
2,000,000 acres in California for the year 1949 
and about 4,000,000 acres during 1950. Here we 
find a substantial use of the rotary-wing aircraft 
along with the fixed-wing. 

During the 1949 Session of the California 
Legislature a bill was approved which requires 
aerial applicators of chemicals, if adjudged 11 
dle for damages resulting from application of pest 
control material, to submit cash bond or insurance 
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coverage of $25,000 before continuing operations. 
The Aerial Agricultural Operators of California 
are recommending new legislation to be enacted in 
the 1951 Legislative Session which would require 
$5,000 public liability and property damage in- 
surance including chemical damge due to drift. 
California operators aleo recommend legislation 
establishing two classes of pilots, that is, 
"unrestricted" and "avprentice". Both classes 
would require a commercial license along with a 
minimum number of flying hours experience. Calif- 
ornia operators recommend that rotary-wing dusting 
pilots be issued an unrestricted permit provided 
they have 50 hours pilot time in rotary-wing air 
craft, with at least 10 hours time as aerial appli- 
cator of pest control materials. 

Indust ry-Jovernment Advisory Council 

Each state has grappled with the common pro- 
lem of control of aerial crop sprnyers and has 
either implemented regulations governing same 
through broad administrative powers of a govern- 
mental sgency now existing or through new laws en- 
acted by the state legislatures. In addition there 
ere a number of North Central states now consider- 
ing controls, regulations or new laws relating to . 
aerial crop spraying with no uniform code or re- 
commendations to follow. 

If the industry does not act now it is very 
possible thet each state will attempt to solve the 
problem in its own manner with very little thought 
given to interstate standardization or uniformity. 

Lack of a uniform regulatory program, on a 
regional basis, will tend to develop interstate 
verriers which not only hit the large interstate 
operators but also adversely affect serial appli- 
cators who confine their operations to one or two 
neighboring states. 

To solve this perplexing problem, I recommend 
for your yp ne tg the creation of an industry- 

Schnell with combined member 
ship of — applicators and governmental re- 
presentatives. The objectives of the advisory 
council shall be to vroduce a uniform code of aerial 
applicators regulations which shall be recommended 
for adovtion by the individual Narth Central states. 
I suevest that membership on such a council be 
limited to the North Central States and be organ- 
ized as follows: 

A. One representative from each state wis- 
tion operators organization. 

B. One representative from each state Aero- 
nautice Commission. 

. One representative from each state Depart- 
ment of Agriculture. 

D. One revresentative from oach CAA regional 
office located in the North Central states. 
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USE OF OIL IN AERIAL WEED SPRAYING 
Robert L. Warden 


After being requested by your chairman, Walter 
7. Ball, to present material on serial weed spray- 
ing in Montana, I decided to discuss three phases 
of serial herbicide application. Topics which ! 
delieve will be of the most interest to you are: 
1. the scope of aerial crop application in 1950; 
2. some of the results of a survey which was 


conducted in cooperation with flight operators; 
and 3. the unusual damage occurring in Montana 
as an apparent result of aerial application. 

The State Aeronautics Commission registered 
181 planes and 178 pilots to do agricultural work 
this year. Registration included 46 pilots and 
planes from out of state. The number of pilots 
and planes actually doing weed work is not known. 
These planes and pilots, according to county agent 
estimates, treated approximately 750,000 acres of 
cereal crops for weed control during the 
year. This 750,000 acres is close to 30% of the 
2k million acres of cereal grains treated in the 
state during 1950. About 2,000 acres were treated 
with a dinitro dust and the rest with 2,4-D, Re- 
sulte from the dinitro dust were generally good 
except for some severe crop turning. Several 
accidents of a serious nature occurred. One of 
the most serious occurred when a plane in flight 
hit a car traveling along a road et the edge of a 
field being treated. This collision killed a 
small boy. 

The second phase of this talk concerns the 
method which has been used to collect data on 
serial spraying and some of the major results from 
the 1949 data. 

Tha method consisted of the preparation of a 
god report form which wes printed by the Montana 
Aviation Trades Agsociation and which has so far 
deen limited to members of the organization. The 
cooperating operetors filled out a job report on 
each job. The jobd report contained information 
as follows: Job, size and date, name of operator 
and pilot, customer's name, address and location, 
chemical rate, formlstion and brand name, carrier 
and volume used, operation purpose and environ- 
mental conditions. Job reports are confidential 
information and operators reports are available 
only to the reporting operator. 

After all of the job reports had been received 
a questionnaire was sent to all Jod recipients 
requesting the following information: Common weeds 
present, their stage of growth at treatment and 
control obtained, crop, variety, and stage of 
growth et treatment, yield and visual response of 
the crop, noticeable drift, ease of harvest and 
the customer's satisfaction. Of the approximately 
480 questionnaires sent out, one for each job re- 
port, 245 were returned. The data on the quest on- 
naires and job reports were then processed by means 
of a punched card system by the Montan Aero- 
neutics Commission. 

Results from the 245 returned questionnaires 
and their accompanying job reports showed that the 
average job size was about 171 acres on the 42,126 
acres reported. Of this total, 22,561 acres were 
spring wheat, 15,017 winter wheat and 3,393 acres 
of wheat not designated as winter or spring. The 
remaining small acreage was divided between dar- 
ley, oats and flax. 

Customers were not satisfied with the job in 
10 percent of the cases and 2 percent did not 
enewer the question. This much dissatisfaction 
seems to be rather high and if aerial spraying is 
here to stay, I believe that the percentage of 
satisfied customers will have to increase. Most 
of the reasons for dissatisfaction concerned sus- 
pected yield reductions, spotty coverage, poor 
weed kill and damage to susceptible crops or orna- 
mentel plents. Damage to shelterbelts is one of 
the most certein ways to lose a customer that I 
know of. 
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Harvesting was easier in 93 percent of the 
cases as a result of the spray job. This indi- 
cation of increased ease of harvest is a point 
which has been undersold on some occasions. A 
fuel 11 was used as a carrier in 88 percent of 
the cases. Ester formations of 2,4-D were used 
on 93 percent of the jobds. 

The five most commonly occurring weeds out 
of the 30 reported were fan weed, : wild mstard, 

Russian thistle, 14%; pigweed, 13%: and hare's 
ear mustard, 12%. Russian thistle acreage was 
almost equal to the wild mustard acreage. 

Favorable yield response returns were lower 
than expected with 80 percent reporting increased 
yields, 12 percent reduced yields, 6 percent no 
yield response, and the remainder did not comment 
on yields. 

Damage to spring wheat apparently as a re- 
sult of serial application has occured in each 
of the past three years and except for 1948 has 
to my knowledge been confined to Montana. In 
1948 considerable damage occurred in northeastern 
Montana and was reported from the western Dakotas. 
In 1949 and 1950 this damage reoccurred predomin- 
ately in the area north and west of Great Falls 
and east of the mountains. 

This damage is the appearance of sterile or 
Mank heads. Damage occurs in streaks or strips 
down through the field which correspond to the 
direction of flight and swath width. Each swath 
has sterile wheat of a dark color in the center 
with lighter colored, normally fertile margins. 
The area of highly sterile wheat usually includes 
from 60 to 90 percent of the swath. Where there 
were Russian thistle infestations, the degree of 
control was highly correlated with sterility. 

Reported damage is less than 1 percent of 
the total acreage sprayed by aircraft and the ef- 
fect on the total wheat yield of the state is very 
small, tut individual operators are often hit 
very hard. tis ted individual losses in 1950 
ranged from less than 1,000 bushels to as high as 
16,000 bushels resulting from a 20 bushel decrease 
on an 800 acre jod. 

Known damage cases numbering 20 to 25 were 
reported in 1950. Of these producers, 10 were 
interviewed and in 8 of the cases, the spray job 
was accomplished at least 20 days before heading 
which is normally a safe time for application. 

How for the reason why this damage occurs. 
One of the directions in which I have been looking 
in an attempt to explain the damage was in the 
use of of] as a carrier for 2,4-D. I now believe 
that ofl does not have any material effect on 
sterility. This thinking is based on the fact 
that water was used as a carrier in the cases in- 
volving 3 of the 10 interviews and the fact that 
my experimental work has not shown yield decreases 
under weed free conditions due to increasing rates 
of 011 up to 8 gallons per acre in combination with 
various rates of 2,4-D. 

The only things that appear to be constant 
in these cases are aerial application, spring wheat, 
some degree of misapplication as evidenced by the 
stripping and differential weed control and better 
than average growing conditions. Weather con- 
ditions, temperature, time of day, variety, car 
rier, type of plane or ester formulation do not 
appear to have an effect on the noted damage. 

Since this damage has been confined to aerial 
application, it is probable that we should look at 
the major differences existing between aerial and 


ground application. The major differences as I 
see them are carrier and volume of carrier per 
acre. The carrier used apparently does not affect 
the results. The volume of carrier seems to be an 
important difference because the occurrence of the 
damage is limited to aerial application. Also, 
the results of my experimental work in 1949 showed 
a highly significant yield differential due to 
volumes of carrier per acre. The 8 gallon oil 
rote and water at 15 gallons were both significant- 
ly higher yielding than 011 at one gallon per acre 
at various rates of 2,4-D. 1950 data have not 
been analyzed for rates of carrier but preliminary 
observations indicate that differences will not be 
es great this year. 

Direct comparisons of 11 and water at 
various volumes per acre and at various rates of 
2,4-D per acre, did not indicate that 11 is a less 
desirable carrier than water under the adequate 
moisture conditions of the test. 

A number of people have wen concerned with 
foliage burning resulting from oil spplication 
and believe that the burning may be one cause of 
sterility. My observations have indicated that 
leaf burning is merely mechanical injury with a 
resulting loss of leaf surface and has not contri- 
buted materially to the noted sterility. Leaf 
worn is probebly more of a hazard as far as cus- 
tomer satisfaction is concerned than an actual 
cause of sterility, but it must not be forgotten 
that a serious foliage burn cen cause yield re- 
duction. 


YING In T 
PROVINCES OF CANADA 


G. R. Sterling 


To my knowledge aircraft spraying was first 
started in Western Canada by Dr. E. S. Holmes of 
Himonton, Alberta. Mr. Holmes equipped a Lysander 
aircraft to spray chemicals during the summer of 
1947. He did approximately 3,000 acres, most of 
which was in the Edmonton area. Mr. Holmes ex- 
perienced considerable difficulty with the spring 
loaded shut-off valves which he used at the time. 
These valves had to be opened 700 feet before 
reaching the end of the field. This meant that 
the ends of the field were quite jagged and in 
some cases overlapping on to adjacent fields where 
susceptible crops could be affected. These valves 
were soon changed to magnetically operated valves 
and now of course electrically operated valves are 
used. 
During the next season Mr. Holmes moved to 
Southern Alberta because it was quite evident that 
farmers operating large tracts of land would de- 
sire this type of service more than farmers oper- 
ating a quarter or a half section unit. Other 
companies also started custom aircreft spraying 
in the western provinces. 

The two companies with which I am most fan- 
iliar now use Lysander aircraft equipment with 
905 horse power Mercury motors. This plane is 
capable of flying at speeds from 50 to 240 miles 
per hour. The usual spraying speed is 140 miles 
per hour which consumes approximetely 500 horse 
power leaving 400 horse power in reserve for quick 
pull ups over obstructions. This plane when 1 oad- 
ed with 14 tons requires 185 feet for take off 
and 225 feet for landing. It is capable of taking 
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off of loosely worked summer fallow land, even 
when it is fully loaded. It is equipped with 18 
nosgles on a 39 foot boom all of which have 
electrically controlled shut-off valves as nen- 
tioned previously. 35 pounds pressure is devel- 
oped by gravity driven pumps. This unit when 
flying s feet above ground level is capable of 
doing a 120 foot swath. Two men, one at either 
end of the field, guide the pilot by use of 
electric lamps. Such machines are capable of 
spraying 320 acres non-stops, and usually can 
cover 640 acres per hour provided the chemical 
and fuel is near at hand. One company in Alberta 
has 4 units, each unit consists of an aeroplane 
as described above: speed trucks for fuel and 
chemical; house trailer for men to live in and a 
fieldmen with a car who generally precedes the 
outfit lining up the work. 

I am not positive of the type of all chem 
icals used in Manitoba and Saskatchewan but the 
chemical used in Alberta is an sero mix containing 
96 ounces of isopropyl ester per gallon. Much of 
the spraying done in Saskatchewan is done with 
the same material. It is usually applied et 
approximately N to 4 ounces acid per acre. The 
carrier use¢ is diesel fuel and the total amount 
of solution applied per acre is 51 ounces, 

As near as can be determined we in the three 
prairie provinces, sprayed the following acreages 
by air during the 1950 season. Alberta - 26,000 
for weeds; 500 for grasshoppers, Saskatchewan - 
90,000 for weeds; 15,000 for grasshoppers, Mani- 
tobe - 10,000 for weeds. To my knowledge no air 
craft spraying was done in British Columbia. 

While the cost to the farmer for aircraft 
spreying veries somewhat the average would be 
approximately $1.44 per acre for to 4 ounce 
applications. The cost, of course, going upward 
as the amount of acid per acre is increased. The 
average retail cost of 2,4-D in the west is 10 to 
12 cents per ounce of acid. The 51 ounces of oil 
needed ver acre would cost approximately 8 cents. 
Thus the cost of applying the chemical would be 
approximately 95 cents per acre. 

Perhaps you would be interested in some of 
the reasons as why aircraft spraying is not mre 
widespread in Western Canada. I believe the cost 
factor is perhaps the main reason for holding down 
the volume of aircraft spraying. May I just take 
a moment to compare the cost of ground with air 
spraying. The cost for h ounces acid of 2, LD is 
48 cents or the cost per acre for chemical. The 
ground application cost covering initial invest- 
ment, interest, depreciation, repairs and operating 
cost of a three plow tractor pulling a two wheeled 
auxilliary motored sprayer is 25 cents per acre. 
This is on the basis that the sprayer vill be 
used only 25 hours during one season. Labor cost 
would be 7 cents per acre. Total cost being 80 
cents per acre or slightly more than half of the 
cost which includes interest, depreciation, re- 
pairs, etc., but merely figure the operating costs 
of fuel, etc. at about 4 cents per acre and the 
labor cost at 7 cents per acre plus the cost of 
the chemical. While figuring in such a way is 
surely incorrect, nevertheless many farmers feel 
they are doing a job for approximately 60 cents 
per acre. 

Another reason aircraft spraying has not dev- 
eloped is because of our independent farmers. 
During World War II our farmers had to do all 
their own work as help was unsveilable. As a re- 
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sult very few of our farmers do custom work of any 
kind nor do they hire custom outfits. Most of 
them prefer to have their own equipment and do 
the qob when they think it should be done. The 
third reason would be our small farms which do not 
lend themselves well to the aircraft spraying. 

Aircraft spraying for grasshopper control 
seems to be a very feasible way to control hoppers. 
Large areas can be sprayed for hopper control with 
out danger of hurting any plants such as the sus- 
ceptible ones which can be destroyed when using 
2,4-D. Besides the grasshopper poison mst be 
placed in ditches, waste land and other places not 
accessible by ground equipment. 

We have found that chemical weed control work 
done dy aircraft to be equally as good as ground 
application provided of course the operator is 
careful and makes a thorough coverage of the field 


L. M. Stahler 


During the past season it has been my privi- 
lege to have visited in each of the fourteen 
states and in one of the three Canadian Provinces 
comprising the area covered by the North Central 
Weed Control Conference. During these visits I 
have had an opportunity of visiting with officials 
engaged in field weed control activities; with 
personnel engaged in weed control research; with 
a large number of aerial spray operators in the 
area; and in addition have contacted many fara 
and ranch operators who are the ultimate consumers 
and buying public of our research developments, 
weed control regulations and services, herbicidal 
chemicals, and of particular interest to this 
group— aerial weed spraying service. These con- 
tacts have given me a fairly complete picture of 
developments in weed control activities in the 
entire area. In compiling information for this 
discussion I supplemented these observations with 
a comprehensive survey of actual acres of area 
treated with herbicides in the fourteen North Cen- 
tral States and the three Prairie Provinces of 
Canada. Questionnaires of this survey were dir 
acted to the mst qualified observers in the res- 
pective areas, and I have complete confidence in 
the data of the survey which resulted. 

In the first place let us consider the 2,4-D 
use picture as a whole. Three months ago I esti- 
mated that total acreage treated with 2,4-D in 
this area in 1950 would be several million scres 
vdelow that of 1949. Results of my recent survey 
indicate that whereas 22$ million acres in the 
North Central Conference area were treated with 
2,4D in 1949, 25¢ million acres were treated in 
1950. However, data for 1950 indicate that 
Texas, Wisconsin, Missouri, Indiana and Michigan 
showed increases in acreage created over 1949; 
while Oklahome, Kansas, Nebraska, Minnesota, Borth 
Dakota and South Dakota showe’ decreases in gere- 
ages treated ranging from 50% in some states to 
only a few percent in others. Ohio, Illinois and 
Iowa treated approximately the same acreage in 
1949 and 1950. The Canadian Provinces of Manitoba, 
Saskatchewan end Alberta show the greatest incre- 
ate in treated acreage over 1949 and it is this 
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substantial additional acreage that accounts for 
the greater total area for the region despite sub- 
stantial decreases in some of our winter wheat 
area states. 

The increase in use of 2,4-D in the three 
Canadian provinces in 1950 is phenomenal. In 
1949 the three Provinces treated a combined total 
area of 8,200,000 acres-- in 1950 they reported a 
total of 13,654,000 acres treated with 2,4-D. To 
further accent the volume of use of 2,4—D in these 
three Provinces I want to emphasize that acreages 
reported in 1950-—13,654,000 maker up better than 
half of the total acreage—-25,125,000 treated in 
the combined area of the 14 North Central Stetes 
and the three Provinces. Saskatchewan alone re- 
ports 8,728,000 acres treated for weed control in 
1950. on the basis of total harvested cropland 
in Saskatchewan, of their acreage was treated 
with 2,4-D in 1950. Manitoba reports indicate 
28% of their cropland treated with 2,4-D; Alberta, 
21%. On the same basis South Dakota which leads 
all states this year with 2 million acres treated, 
covered only 13% of its total harvested acreage; 
North Dakota 9%; Minnesota M and Iowa 7%, with 
all other states in this area reporting less than 
5% of their total crop acreage treated with 2,4-D 
in 1950. 

How let us examine the data of the survey 
strictly from an aerial operator's viewpoint. In 
1949 ten states in this region, reporting on aerial 
spraying, indicated 2,615,000 acres on which 2. u- 
was applied by plane. In 1950 the same ten states 
reported only 1,751,000 acres treated by plane, a 
decrease of 864,000 acres, or 33%. In the three 
Canadian provinces 30,000 acres were reported treat- 
ed ty air in 1949; 81,000 acres in 1950. When we 
consider that of the total 25,125,500 acres on 
which 2,4-D was used in this entire area in 1950, 
only a total of 1,781,000 acres, or 8%, was aerial 
sprayed while in Canada less than 1% was reported 
as being applied by plane: the over-all picture of 
aerial spreying does not have a very optimistic 
Ime. I could further darken the outlook for serial 
application in 1951 by stating that all states and 
provinces reported a great increase in number of 
ground operated spray rigs in 1950, and that they 
further invariably forecast an additional greater 
number will be purchased by farm and ranch oper- 
ators in 1951. I will hasten to add, however, 
that the grestest increase, both reported and pre- 
dicted, of ground operated spray rigs has been 
reported for states and provinces in the northern 
spring grain and corn areas of this region. In 
the southern states and in the winter wheat, rice, 
and brush areas, airplane application of 2,4-D 
more than held its own in 1950. In Texas, with 
500,000 acres treated in 1950 as compared to 
130,000 acres in 1949, 77% of the 1950 area was 
treated by plane. In Oklahoma 60% of 335,000 
acres reported were treated by plane; in Kansas 
501 of their reported 750,000 ecres were treated 
by plene and Nebraska reported 900,000 acres of 
which 22% was applied by plane. 

In order to clarify the picture of 2. -D in 
use in 1950 let us examine factors that brought 
about increases, or decreases, in specific states 
or provinces. In Teras where the 2,4-D acreage 
was tripled in 1950 as compared to 1949, aerial 
spraying of 2,4-D in rice has become well estab- 
lished as a standard procedure in the production 
of this crop. During the past two years aerial 
spraying of winter planted flax in Texas has like- 
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wise become well established. Developments in 
range brush control have in 1950 encouraged s large 
number of ranch operators to experimentally treat 
a considerable acreage with 2,4,5-T by plane. 

With latest developments of the Spur, Texas, 
Station in mesquite control it is reasonable to 
predict that an additional one million acres of 
mesquite alone my be aerial sprayed in Texas in 
1951. I should add that the use of 2,4-D for con- 
trol of weeds in winter wheat in Texas made up an 
insignificant part of the reported acreage in 1950 
as weeds were not a problem in this crop over most 
of the entire production area. On the basis of 
these considerations, prospects for serial appli- 
cation with 2,4-D or 2,4,5-T m Texas look very 
bright for 1951 and succeeding years. Except for 
the application of herbicides to winter sown flax, 
or winter wheat, the future potential wide acreage 
use of 2,4-D and 2,4,5-T in Texas is almost limited 
to aerial application. 

In Kansas, Nebreska and Oklahoma the major 
proportion of the acreage treated with 2,4-D in 
1949 was growing winter wheat. In 1950 due to dry 
early spring conditions, weeds were not a problem 
in winter wheat. Late last June I drove from 
North Platte, Nebraska to Hays, Kansas, and noted 
only three fields of winter wheat along this route 
that had been treated with 2,4-D. In 1949 approx- 
imately 80% of the fields along this same route 
had been treated with 2,4-D. I would predict that 
the major portion of 2,4-D applicetion to hard red 
winter wheat will always be made by plane, and 
that when veetber conditions are such that annual 
weeds threaten this crop, airplane application of 
herbicides will be a major factor in their control. 
The relatively large scale units of production, 
the advanced stage of growth at which this crop is 
most economically treated, and the seriousness and 
extent of weed infestations which periodically 
develop in winter wheat production, make aerial 
application of herbicides in this crop more prac- 
tical than in the spring grain producing areas of 
the northern states and Canadian provinces. 

In the major spring grain producing states of 
South Dakota, North Dakota, Iowa and Minnesota, 
while the total reported acreages treated are not 
greatly reduced from those of 1949, the total acre- 
age treated by plane is greatly reduced. As 
indicated before this is patly accounted for by 
the fact that a tremendous number of farm opera- 
tors in these states now own and operate their own 
efficient ground spraying machinery. Other 
contributory factors were the unfavorable weather 
conditions—extremely late spring, excessive 
moisture in early spring followed by cold, dry 
weather; and the pessimiem regarding dollar value 
of crops in the early part of the season. These 
factors have this past year; and will in future 
years, play an important part in determining the 
relative extent of use of herbicides for control 
of weeds in this area. They wil] influence the 
extent of aerial application of herbicides to a 
greater extent, relatively, than the total annual 
use; due to the fact that aerial spraying has been 
and will be more expensive on a unit area basis 
than ground applications, and further, due to the 
fact that aerial application has been employed in 
this region to the greatest extent on marginal 
areas of production. Unfavorable weather, or un- 
favorable future markets, become critical factors 
in small grain production on marginal areas before 
they do on well established, more dependable, pro- 
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ducing areas. For these reasons the potential 
merket for aerial spray applicatinn of 2,4-D in 

the northern states of this North Central area 

will always be unpredictable and uncertain and 
bound to fluctuate from season to season. It will 
never, however, be as great a potential market for 
aerial application as is that offered by the winter 
wheat and range sections. 

I could repeat the statement of factors in 
the last paragraph as explaining why aerial appli- 
cation has played such an insignificant part in 
the use of 2,4-D in the Canadian provinces of 
Alberta, Saskatchewan and Manitoba. Instead of 
repeating these factors and ressors I will accen- 
tuate them by emphasizing the fact that the 
potential profit margin and the disposable pro- 
duction ceiling on wheat, oats, barley, flax and 
rye, has for the Canadian farmer, been much more 
limited and restricted than for the stateside 
operator in the past several years. Due to these 
latter apparently unequitable facts, it has been 
essential that the Canadian farmer adhere to the 
strictest details of economy in order to operate 
with a profit margin. The Canadian farmer has, 
therefore, considered cost and economy more con- 
sistently than has the producer in the 14 states 
to the south of hin. Data of our recent survey 
indicate that this closer economy of operation has 
promoted the Canadian farmer to vastly expand his 
use of 2,4-D for weed control, tut to almost 
entirely by-pass aerial application of this herbi- 
cide and adopt the more economical method of ground 
svray or dust application. Again as last year, I 
want to remind you that developments in extent of 
use of 2,4-D and adoption of methods of application 
of 2,4-D under the more austere economy of crop 
production in the Canadian provinces is a real and 
devendable basis of prediction for future dev- 
elopments in the United States. 

Now I want to emvhasize that the above pre- 
dictions, and facts of development, apply only in 
areas, where ground application of herbicides is 
more, or as well, suited to use as is application 
of these materials by plane. Again I emphasize 
that under conditions of only seasonal weed in- 
festations such as we have in much of the winter 
wheat area, conditions of rough ground terrain, or 
with tall growing woody weed species such as we 
have on our southwestern range areas or in the 
cross-timber oak belt, or under established con- 
ditions of rice production, the aerial application 
of herbicides not only has a distinct advantage 
over ground application but under a wide variety 
of conditions is the only practical method of 
distribution of presently available herbicides. 

Recent developments in research and engineer 
ing have greatly improved the outlook for con- 
tinued and greatly expanded use of herbicides by 
aerial application under conditions not suited to 
ground application. As I stated earlier, only 
airplane application has made the use of 2, - 
for control of weeds in rice feasible. Texas re- 
ports indicate that 250,000 to 300,000 acres of 
rice were treated with 2,4-D in that state alone 
in 1950. In fact the 385,000 acres treated by 
plane in Texas in 1950 almost exclusively re- 
presents area on which the operation of ground 
sprayere is impractical. Recent developments in 
use of 2,4-D and 2,4,5-T for mesquite control 
opens up a potential field of millions of acres 
where ground driven sprayers have little or no 


possibility of use and our research work in this 
field of development has recognized these Ii te- 
tions and been primarily aimed at eventual aerial 
spray treatments. The field of control of hardwood 
species--oaks, hickory, elm and sassafras in the 
cross-timber area: while not to date experimental- 
ly established as practical, will open up an even 
greater field for the airplane application of 
herbicides than anything accomplished to date. 
Here again the research people well realize that 
control of the mixed timber on this tremendous 
area, which will result in expanded use and 18 
provement of range forage, can be most economical- 
ly accomplished only by wide scale adoption of 
aerial application of the proper herbicides. 

Formulations of 2,4-D and 2,4,5-T have in 
recent years been considerably improved from the 
standpoint of aerial 51 A number of new 
esters of 2,4-D and 2,4,5-T have been developed 
which lend themselves admirably to low volume oil 
or 011 water emlsion application and in addition 
have been greatly improved from a volatility 
hazard standpoint. There are at present numerous 
studies being undertaken to develop or select oil 
carriers, or emulsions, that will reduce the spray 
drift hazard now associated with aerial applica- 
tion of the highly toxic herbicidal materials. 
Equipment for aerial application of herbicides has 
likewise been markedly improved during the past 
several years. Eldon Sorenson who has appeared on 
an earlier program has well covered these develop- 
ments and advancements in serial application. 

One of the most gratifying observations that 
I have made during the 1950 season is the marked 
decrease in number of reports of widespread damage 
to sensitive crops resulting from aerial appli- 
cations of 2,4-D. This is reflected in the fact 
that the state of Texas with the strictest and 
most limiting regulations for the control of aer- 
ial application of 2,4-D, tripled the acreage 
treated with 2,4-D or 2,4,5-T over that of 1949. 
Further, with cotton growing relatively adjacent 
to almost every field in Texas treated with 2, - 
in 1950, I have had few reports of damage to this 
sensitive crop. This certdnly indicates that 
aerial application is becoming safer. Recognising 
that past research has developed both herbicides 
and carriers that are partly responsible for this 
improvement in aerial application of 2,4-D we can- 
not evade the fact that aerial spray equipment 
and aerial spray operators themselves have improv- 
ed and represent the major factors contributing to 
this greater margin of safety in use of 2,4D and 
2, u, 


Frank Trunbauer 


Gentlemen, you have heard the presentations 
of the various well qualified speakers, and the 
trend is towards more agricultural aviation. The 
potential increases by leaps and bounds as does 
the research. However, I have a short message 
that I think is of some importance. Our National 
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situation is very serious, and civil defense 
ie a prime objective. Agricultural aviation de- 
comes a part of civil defense. Transportation of 
persons and property should also be considered. 
Bearing these points in mind we should do 
some fast thinking about the parts and supplies 
that ere necessary to accomplish this work and to 
assure civil aviation the consideration necessary 
from the military and Washington levels. Every 
operator in the nation should be interested and 
involved in this subject, and should lend his 
assistance and support. He should realize that 
the Civil Aeronautics Administration, being st- 
ablished as a claimant agency, does not guarantee 
the necessary parts and supplies. It merely 
indicates that this agency will aid in the paper 
work that will have to be forwarded to Washington. 
The panel that we have assembled here today 
is qualified to anewer most of the questions on 
operator problems and aerial dusting and spraying, 
so without further elaboration on this most imp- 
ortant subject, let's have the questions from the 
floor. 


PLANS FOR A SOUND REGULATORY PROGRAM 
INTRODUCTION 
T. F. Yost 


Research, education, industry and regulation 
are the big Four that are the working basis of 
this weed conference. ach of these activities is 
equally important to the weed killing business. 
Hone of these sctivities can be said to be more 
important than another. 

Research is, of course, fundamental. It is 
always considered of first importance to a success 
ful program of any kind, covering any kind of work. 
Research must first ascertain the basic facts. 
These facts are then woven into recommendations 
for use by the public. It must, however, be re- 
cognized that research and even recommendations 
have very little value unless they are put into 
practice. To do this, education, regulation and 
industry are needed. 

Haucation is the implement or the methods 
whereby the facts which are woven into recommend- 
ations are taken to the public. Education is the 
setup or the machine which has the ability to place 
the facts including the recommendations into the 
minds and at the disposal of the ultimate user. 
Without such en sgency or activity, research facts 
would have but little value. Education may be dy 
personal contact, by meetings, posters, circulars 
or by newspaper. 

Industry: It goes without saying that equip- 
ment, supplies and materials ere absolutely essen- 
tial. We couldn't even start to kill weeds without 
chemicals and the use of equipment for applying. 
Industry is of first importance. 

Fegulation is the agency or the activity that 
has the power of enforcement. More than that, 
regulation hes the power and ability to provide 
cooperstion by sllied agencies which is both de- 
sirable and important to the general public which 
is interested in the use of the original facts or 
recommendetions as are set forth by reserrch. As 
applied to the noxious weed problem, regulation 
sets forth how the program shall operate and be 
conducted. It sets forth the part to be played 


by allied agencies such ss highways, railroad, in- 
corporated cities,institutions and corporations, 
whose cooperation is of extreme importance to the 
general public. Regulation provides the authority 
for the agencies to cooperate which is so important 
to the success of a good and well rounded weed 
program. Ina similar manner, regulation provides 
for cooperation from important industrial agencies 
such as feed dealers, seed dealers, nursery dealers, 
truckers, custom operators of threshers and com 
bines, seed cleaners and treaters and others who 
@re involved in the sale or movement of mterials 
which contain the seeds of noxious weeds. Reg- 
ulation is the end-product which provides the 
agency or the implement which gets the job done 
and pute the finishing touches to the program. A 
program to treat, control or eradicate weeds will 
fail to the extent that it refuses to recognize 
the proper place and function of research, educ- 
ation and industry. It is my firm conviction 
that any worker in any of these four weed activi- 
ties who fails to recognize the importance of the 
other three activities in which he is not engaged, 
certainly lacks the full apprecietion of the imp- 
ortance of his own work. The best and most 
successful program to kill weeds will make the 
fullest use of all four of these activities. The 
same can be said of this conference. The future 
of this conference will depend on the equal re- 
cognition given to research, education, industry 
and regulation. 

In this panel we are trying to bring you a 
complete picture covering a sound regulatory pro- 
gram. It is a well known fact that there are 
only e few states that are looking at their nox- 
ious weed problem in e serious manner. Some of 
the other states appear to be looking at the 
situation through clouced glasses. Some say 
that weeds are the farmers problem, others say 
that the time isn't right, or we will do it by 
educetion and thereby let the landowners do the 
Job. In some states the agriculture] leaders are 
failing to recognize the importance of the noxious 
weed problem. They seem to be more interested in 
the control of the easy to kill weeds. Maybe they 
are afraid of setting up a new weed agency as it 
might steal some of their thunder or glory. In 
the meantime, the deep-rooted perennial noxious 
weeds are spreading more and more and at the same 
time very little or nothing is being done to pre- 
vent the spread of the noxious weeds by various 
means. Let me ask a fair question. What is to be 
gained by waiting? Is it possible that the noxious 
weed situation could improve or reverse itself by 
just letting these weeds have their own way. Is 
there a person who could have such funny ideas. 

Kansas did not start their fight against nox- 
fous weeds until 1937, after they had 200,000 acres 
of bindweed. Nebraska started the same year after 
they had 400,000 acres of bindweed or more. South 
Dakota started their program in about 1945 or 1946 
after they had: God knows only how many acres of 
creeping jenny, Canada thistle and leafy spurge. 

Minnesota has had their program going longer 
than any of our states. Iowa has a good program 
underway. What about our other states. Is nox- 
ious weed control less important than is insect 
or pathologit work. I say not; nor do the records 
show it so. Let's face the facts squarely with 
@ realistic viewpoint and e progressive attitude. 
Noxious weeds wait for no man. By our lack of 
appreciation for the seriousness of the noxious 
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weed problem, are we going to jeopardize future 
generations with the burden of noxious weeds. By 
doing this we weaken our nation of free people 
through the inability of the land to produce at 
ite maximum yields of food, feed and fiber crops. 
Setting up and operating an effective and effi- 
cient program backed up by a good law is one of 
the best forms of loyalty and patriotism to our 
community, our state and our nation. 
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EDUCATION A REGULATORY PROGRAM 
Chas. Gilbert 


Before any program of regulation can even 
start to be successful, it mugt have the backing, 
the support, the enthusiastic good will of a large 
portion or large part of the people in that area, 
To get this good will and support, you must have a 
foundation of understanding, of information, of 
education, if you please. People must know. For 
example, a person must know not only what weeds 
cost the nation, his state, the county, but also 
how much they do cost him, or how much they can 
cost him. 

Farmers can be shown the costs of weeds in 
many ways. I recall one time I was called to a 
county to talk with a man who was permitting his 
farm, or rather the one he was farming, to become 
more and more infested with perennial sow thistle. 
He made rather light of tle concern of some of his 
neighbors, the weed supervisor, myself, and others, 
over his lack of interest in weed killing and his 
absolute failure to do anything about these parti- 
cular weeds. His comment was that there weren't 
very many of them. I suggested that he go to the 
field with me and we would look them over. We 
went out there, and pointing to a patch about the 
size of a good sized room, I said to the man, “Claus, 
tell me, how much barley will you harvest in that 
patch of perennial sow thistle, especially in the 
center half of it". He started to look, carelessly, 
and then intently, and then he got down on one 
knee and then both knees: then he grudgingly ad- 
mitted that there wouldn't be enough to pay for 
harvesting and maybe nothing at all. Then I 
said, "Suppose this whole field was like that; 
how much would you get to pay on the seed cost, 
on the plowing and preparation cost; to pay on 
your cash rent: to buy your kids shoes and clothes 
for thie winter: for your coal and food. And you 
know it can get that way. Lock out there, and 
there and there, and over there, at all those 
little patches just starting all over the field." 
And then I further sugzested that if I owned 
the land I would be looking for another tenant. 
This man got a pretty fair Ph D degree in agric- 
ulture in a few minutes that day, and the story 
went all over the neighborhood. A neighborhood 
that we believed might become troublesome on en- 
forcement, hasn't produced a complaint since. 
Educated public opinion is taking care of it very 
well. 

But educstion cannot rest on its leurels. It 
mast be continuous: on losses, on identification, 
on methods of control, on techniques of application. 
Repeated opvortunities of seeing actual specimens 
of noxious weeds, slides, mounts, etc., mst be 
offered: repeated calibration schools must be 
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held; school curricula for rural schools should be 
brought up to date on weeds, weed control, and weed 
laws; all this with the idea that the man on the 
land, where the weeds actually are, will be infora- 
ed, will know. 

Information on weed laws is especially imp- 
ortant. People mst know that the law is their 
friend. It is there to help them, not to hurt 
them; to protect them, not to persecute them. The 
enforcement of the law is only the last resort to 
be invoked on the one who refuses to be a good 
neighbor, who refuses to cooperate with his neigh- 
bors, who faile to do his share to pass on to the 
children of the next generation a weed-free and 
productive and profitable land. The workings and 
operation of the law mst be well understood, so 
that the one who has to come under a regulatory 
measure cannot gain sympathy from others when he 
says, I didn't know", because they know he did 
know, or at least he had the opportunity to nov. 

Exhibits are often used as means of education. 
One example that comes to mind is the exhibits 
prepared by Nebraska to take to county fairs 
around the state. Lots of people gave much atten- 
tion to those this year. Towa had exhibits at 
their pest control meetings all over their state 
last winter with a total of many thousands attend- 
ing. We have started, and have tried to get moe 
of them, a series of full size 4' x 8 mounts of 
actual weeds like the one you see in the Roberts 
County South Dakota exhibit in the exhibit room . 
We have a 4' x 10' mount of one leafy spurge plant 
with ite stem, leaves and roots. It has traveled 
to the state fair, to county fairs, and now will 
go to the various counties to be put in dank 
lobbies, store windows, court house corridors, eta 

We have two Russian kmapweed mounts and any 
place they are put, they are silent but powerful 
teachers of the strength and treachery of that 
deep rooted perennial. We have 2 Canada thistle 
mounts like the one in the Roberts County exhibit 
and also two perennial sow thistle mounts. A 
farmer or land owner may welk over these weeds 
constantly or be undisturbed by a picture, but 
when he sees the plant and its roots, he stops 
and looks. 

Field bindweed is a common sight to most 
everyone. However, I will never forget the man 
and wife who came up to our mount of that weed, 
or rather only 10 feet of it. His eye started at 
the bottom of the mount and followed the roots up 
slowly as he tipped his head backward to finally 
see the top of the plant. He then expressed an 
almost soundless oath and ended up by saying, “A 
man hasn't got a chance with a farm full of that.“ 
His wife said something, too, but I didn't quite 
get it. But I'm sure both of them were better 
weed fighters when they went home. 


BOW TO GB? FARMER CO-OPERATION 
H. I. Wood 


Soon after the Province of Manitoba was fors- 
ed in 1870, the Noxious Weeds Act was passed ty 
the legislature. This act, I should mention, does 
not regulate seed grains, grasses, etc., which 
come under a Federal A,, tut is confined to weeds 


weed screenings, fodder, etc. Over the years we 
have come to recognize that education rather than 
legislation is the much more logical and practical 
approach to successful weed control. Nevertheless, 
legislation and its enforcement is necessary, and 
can become an important aid in combating the weed 
Menace. Moreover, legislation of the right kind 
can and does lead to securing farmer cooperation, 
the subject assigned tome on this panel. 

"I have selected two sections from our Act as 
illustrative of how we have been sable to get 
farner cooperation." 

Under Section 44, the Municipal Council— 
corresponding to your County Council-—-has the 
power to levy against weed infested land, the sum 
of one dollar per acre. When this levy is mde, 
in late winter the farmer is advised as to the 
necessary measures he mst take to control the 
weed menace. Failure to live up to these require 
ments results in the levy being applied. If, on 
the other hand, the necessary control measures are 
taken the dollar an acre is cancelled. This lege 
islation has been most useful with us in the probd- 
lem of perennial sow thistle, a weed which, if 
given proper tillage, can be checked and brought 
under control. To the best of my knowledge, in 
not one single instance has it been necessary for 
a municipality to collect the levy. Not only has 
the cooperation of the farmer in question been 
obtained, but, in not e few instances, such a pro- 
cedure has served to obtain the cooperation of 
neighboring farmers. 

The second illustretion comes under an amend- 
ment made ten years ago to our Act at the request 
of municipal authorities, who were just then em 
barking upon a Province-wide campaign to clean up 
on leafy Spurge. This legislation applies to 
cultural and cropping practices where considerable 
acreages of land are involved, rather than to 
chemical used on smller patches. 

We term this quite advanced and rather sweep- 
ing legislation 10 A. Power is given the muni- 
cipality to take over, other than the fern build- 
ings, for a period of five years and, if necessary, 
the acreement can be further extended, any leafy 
spurge infested acreage. The municipality my 
either work and crov the land, hire the work done 
or, as has happened in some cases, cooperate by 
extending financial assistance to the farmer un- 
fortunate enough to have this weed and not be able 
to cope with it. 

Over the last ten years more than thirty 
properties, totalling some four thousand acres, 
have come under 10 A. These properties have been 
freed of the weed, the land improved in value, 
the crops paying for the work. Even more important 
this legislation hes served as an example and 
demonstration to the districts in which it has 
deen in operation, and through publicity, pretty 
much to all our farmers. We now have many such 
properties being freed of spurge by farmers on 
their own initiative through the way having deen 
shown under legislation. 

Farmers are required to keep the half of the 
road allowance bordering their farms weed free by 
mowing, etc. We have one large municipality that 
has been able to obtain nearly 100% cooperation. 
In early summer, for some years, a notice of the 
lew on this point was miled to each farmer. His 
failure to cooperate found the weeds cut for him, 
but charged on his taxes. Today this municipality 
has rosdways that are a credit to any country. 


In contrast to the point I have just die- 
cussed, we have, as a Weeds Commission, been con- 
cerned with the problem that the trucking of un- 
covered grain presents in the spread of weeds 
along roads. We don't believe legislation is the 
answer as the problem of enforcement would 1. 
mediately present a major problem. 

To sum up: I think to be effective and to 
secure the so necessary cooperation of farmers, 
regulatory measures must be such that they will 
command the respect and support of the majority 
of farmers. They must be workable. There should 
de authority behind them. Given such, and by 
keeping farmers posted as to their responsibili- 
ties, I think they, with of course some exception 
will be found cooperative. 


HOW TO GET FARM COOPERATIO 
Sig. Bjerken 


In order to have farm cooperstion we mst 
bear in mind that a weed control program is only 
successful to the extent that the desired object- 
ives are understood and accepted by everyone con- 
cerned. We should aim to gain our odgect ive 
through educational means rather than by force. 

All the oratory at our command is of no avail 
unless the farm owner or operator is also present- 
ed the necessary valuable information vital to 
the solution of his particular weed problen. 

Research and extension people are ever dev- 
eloping new and better means of combating the weed 
problem and passing the benefit of their findings 
on to the agricultural industry for use in the 
annual fight against weeds. 

The success of a progrem also depends largely 
upon how well it is organized. The first step in 
this direction would be to determine what the 
problem is by making a survey of the area and 


‘making a careful analysis of the situation before 


steps are taken to correct the problem. Since 
human behavior is as mysterious as life itself, it 
is important that we explore every avenue of app- 
roach in our contacts with the people in general 
on the subject of weed control. The following 
matters should be taken into consideration in each 
individual case you desl with: The financial con- 
dition of the owner or operator as the case my 
be, whether he is a grain or livestock farmer, the 
equipment available, the type of soil, lay of the 
land and the drainage of the farm. Considerstion 
should also be given as to whether a meeting 
should be held in the community to discuss the 
problem as a community problem rather than an 
individual problem, or whether a conference should 
be held on the farm with all persons concerned in 
attendance, or an individual contact made by the 
local or county weed inspector, or both, and the 
county agent. Cropping practices, along with chem 
ical and fallow control, should be given careful 
consideretion and worked out before the growing 
season. With all of these matters considered, 
along with advance publicity in the newspapers and 
on the radio, you would then be in a position to 
discuss the weed problem with the farmer and in- 
telligently work out e solution to his problem in 
such a way that not only would the weeds be con- 
trolled, tut aleo make it possible for the operata 
to reise a crop at the same time, even to the 
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extent that increased yields be obtained. Such 

® program will appeal to the average man. There 
are exceptions, of course, where a farmer insists 
on certain weed control practices that are con- 
trary to recommended practices, and which he 
firmly believes will solve the problem. In order 
to obtain the cooperation and good will of this 
farmer, it may be well to incorporete his ideas 
into the program. 

It is extremely important in obtaining farm 
cooperation that the farmer be consulted in such 
s way that he is made to feel that he contributes 
toward formating the program. 

It is obvious that if we are to have farm 
cooperation we must also do a good job of weed 
control on highways and railroads in the commnity 
and be prepared to aid the farmer who seeks advice 
as to seeds, verieties, fertilizers, equipment, 
chemicals, livestock, etc. which often are 
determining factors in promoting weed control. 

Frequently, when a weed situation is serious 
and more or less a community problem and difficulty 
4s encountered in getting the necessary farm 
cooperation to get a control program under way, it 
may de advisable to set up a demonstretion plot in 
the area for the purpose of demonstrating approved 
practices of weed control to those who are skepti- 
eal of trying cut suggested control practices. 


HIG 
AND CITIES 


Dwight Lambert 


Cooperation by highways, railroeds and cities 
covers a lot of ground. It means the working with 
and expecting the full cooperetion of another 
egency which unlike you has other things on its 
agends other than weed control. For example, the 
Highway Commission--their primary object is to 
build and maintain good roads throughout the state. 
To meet their primary objectinumerabdle jobs are 
encountered such as having areas surveyed for the 
roads, putting up a grade that will meet the re- 
quirement of safety and seeing that the road is 
either eraveled or hard surfaced. After this 
comes maintenance, both in summer and winter, It 
is while the highway department is building these 
roads that one of their problems of weed control 
comes in. After a new grade is made, what should 
be done--leave it alone to grow up to weeds or 
seed it down to a grass. This year in Iowa nearly 
3,700 acres were seeded upon new construction 
work. A considerable amount was seeded in Nebraska 
and I'm sure most of the State Highway programs 
followed this pattern. While this seeding is being 
done on new roads we also have old roads which 
have established right-of-ways that may be grass, 
or weeds, or a mixture of both. This is another 
highway problem and one of maintenance. Most of 
you Fave seen for years and years mowing machines 
being used on highways to cut down the unsightly 
weeds; this is an all summer jobd and is hard to 
get done at the right time to do a sufficient job 
of reducing the weed stand. Our research people 
tell us that the time of treatment is one of the 
most important parts of our control program. To 
do a detter job of taking care of existing weeds 


on highway right-of-ways, states are turning more 
and more each year to chemicals for controlling 
their weeds. Iowa estimated they would use 2,000 
gallons of 2,4-D this year which at the rate of 
one pound per acre would cover approximately 5,000 
acres. This is just five per cent of their total 
right-of-way but would imply that they are getting 
a good start with chemicals. Nebraska used 
approximately 2,200 gallons of 2, -D this year 
and at a rate of one pound per acre. This would 
cover approximately 5,500 acres. From experience 
we have seen that the spraying of roadsides once 
a year at the proper time will noticeably decrease 
the competition that our grasses have and increase 
the competition that they give the weeds. 

Rather than always blame the Highway Depart- 
ment for their seemingly uncooperativeness, I 
believe that we should look toward South Dakota 
and see what they are doing toward cooperating 
with the Highway Department. First, let me state 
that a member of the State Highway Commission is 
on the State Weed Board. This is a big advantage 
in itself. Second, each year in the spring, 
meetings are held by the State Weed personnel at 
several points throughout the state for highway 
personnel so that last year's work may be gone 
over, changes suggested and also new recommend- 
ations mde. This helps to promote har us ony be- 
tween the two state divisions and when everything 
is in tune, work can be accomplished. 

The above is just a brief account of one of 
the three agencies which I am to talk about. 
Railroads, besides having the job of seeing that 
you or your produce or material arrives at the 
destination in the proper shape end at the proper 
time, also have other types of work including 
roadbed and rightof-way maintenance. This is 
where you find them working on the solution to 
their weed problem. One of our large railroad 
companies spent over $500,000.00 for weed control 
in 1948 and I think we are safe in assuming that 
this figure wasn't reduced in 1949 or 1950. Sev- 
eral arguments have been put up against starting 
an all-out weed program by the above agency. One 
is the fact that the job cannot be done in a years 
time or even two years time and to keep it up 
year after year after year would mean spending a 
grest deal of money which would bring back none. 

There is, however, in the results, wherever 
work is done, a definite increase in grass which, 
maybe not in one year tut after several treat- 
ments over several years, will begin to show that 
the labor, both hand and mechanical, can be cut 
down. There is another result which cannot afford 
to be overlooked and that is pudlic opinion. 
Public opinion is a strong force in regulating 
work done in the weed field. This is and has been 
found out by farmers, public or private agencies 
and research, education or regulating personnel. 

Cooperation with cities must be on the same 
plane as that with highways and railroads if not 
more so. A city is a political unit which has 
practically all the divisions of a state tut in a 
more compact form and covering a smaller area. In 
the city you have block after block where there is 
nothing but a hard surface where nothing will grow 
and on the other hand you have block after block 
of nothing but lawns. In these blocks of lawns 
you have many types of people of which there are 
few who do not like to work outside in their lawn 
or garden after regular working hours. Here 
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public opinion carries a lot of weight and usually 
you find most lawns clean of weeds. It is the 
parkways and the islands down the center of the 
street--in other words, the part which is main- 
tained by the city--where most of the work mst 
de done. City officials are no different than 
other agencies and with public opinion behind a 
program of weed control, there should be little 
trouble in setting up a weed program which will 
function throughout the city. 

When the State of Kansas passed their Weed 
law everything was included in the state, espec- 
fally cities and towns. I have been told by Mr. 
Yost and Mr. Hutchison that most of the cities of 
Kansas, the largest included, have excellent weed 
programs. These were organized by cooperation of 
state and city officials and I think speak well 
for what cooperation can do in city work. 

May I leave this thought with you--cooperation 
in weed control is of the utmost importance as 
the four groups represented here at the conference 
have found out. We must work in cooperation with 
the three agencies that have been mentioned in 
the above and we must expect and receive their 
fullest cooperation in return if we are to ever 
completely control our enemy of agriculture -- 


REMEMBER - THE LISTENER IS HUMAN 
George M. Briggs 


Human resection is perhaps one of the most 
mystifying speculative abstract problems that 
Extension people are confronted with. Our backlog 
of experiences helps us reflect reactions often 
equal to, or ereater than, good reasoning. I was 
in a room just recently where an electric light 
wuld exploded. One woman out both hands to her 
face and screamed, while another one was ready to 
run. I suppose we could conclude that that was 
‘the human thing to do“. In appealing to any 
group. whether on a weed topic or otherwise, we 
might as well assume that no two people will give 
the same reaction o any one appeal, and so the 
shot-gun type of appeal will be more fruitful than 
the rifle single shot type of appeal wouldbe. 

in accepting 
or rejecting practices that pertain to their 
livelihood. As educators, that people may make 
these decisions, we should be concerned with all 
pres and cons being given consideration and we all 
recognize the sentiments of the colored gentleman 
who heartily endorsed the Methodist church de- 
cause it was there he could make his testimonial" 
and from the humen viewpoint to bring about the 
right decision, any Extension man must give con- 
sideration to the following: (1) He mst be sold 
himself on the program he is advancing, and (2) 
he must recognize that it is the other fellow 
that has to carry out the vrogram, therefore, it 
is more then necessary to be human himself, recog- 
nizing that all the intricacies of the program 
must be given consideration, no matter how trivial 
they may seem because in weed control more so than 
in many Extension programs we find essential a 
complete community coverage of farm practices and 
of contiguous farm territory, (3) an Extension man 
must recognize the inhibitions that any new 
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practice comes up against. Perhaps we cross the 
path of other agencies, and surely the new pro- 
cedure is weighted down by old, provincial meth 
ods, therefore these problems need clarification 
before centering into the exposure stage of the 
project. In weed control, roadside beautification, 
Wisconsin the wonderland, roadside safety, bird 
increase and coverage, use of new equipment, 
propaganda by opponents are examples. Perhaps 
Iowa's Extension program, having many agencies' 
views and recommendations and the program agreed 
upon, is a pattern for many of us to consider. 

(4) Kinks mst be taken out of the program. All 
of the inferences of the last point may be added 
to by difficulties in accepting the new practices, 
the dangers, increased knowledge that must be 

had, added expense to farm operations. All of 
these barriers have been met and conquered in so 
many communities, it seems ridiculous to even 
enumerate them, but where acceptance of the program 
has been slow, we perhaps can partially accept the 
Dlame on our lack of carefully considering the 
many angles of the complete program, especially 
the agencies who may have controlling interest in 
the so-called adjoining property. Because a weed 
program, if very effective, does require adjoining 
property consideration more and more, I appreciate 
it can't be acceptable unless all concerned have 
the program exposed to them before it can be so 
very successful. Farmers have expressed so often 
a willingness and desire to carry on a weed con- 
trol program, but too long they have fought an 
uphill fight against adjoining weed infested high- 
ways, state and county property, idle lands and 
neglected areas with non-enforced weed control 
compliance, also highly infested weed seed feeds 
with nothing done about it, and so these barriers 
to accepting a new practice must be given con- 
sideration and a more aggressive compliance atti- 
tude or program assured before a weed control 
program should even be expected to be complied 
with by many farmers. (5) We Extension men are 
among this human class and as such in presenting 
projects we feel are of importance try to shape our 
arguments of a positive nature. We recognize that 
in analyzing human behavior there are many appeals 
and in our mixed society the shot-gun method of 
appeal will get more recruits. The most popular 
appeals that bring many recruits to following a 
new weed control practice, according to the many 
surveys and I hope from our own human existence 
come within the following. I,creased crop yields, 
greater ease in harvesting, reduced weeds, better 
looks to the farmstead, Increased pride, ease in 
following out the improved practices, efficiency 
of this new practice. (6) Because we are human 
we can influence people in our weed control pro- 
gram by some of the following methods, of which I 
don't know the order of importance and surely 
they need so much repetition. I think there is no 
logical order or sequence. The total extent that 
any new practice is being adapted in other words, 
a list of those who are following any given prac- 
tice, is perhaps one of the greatest factors in 
bringing about the adoption of new practices. Any 
good salesman uses this, I am sure, to full extent 
in his program. 

The value of examples--perhaps this requires 
more thought than at first thought. We some way 
or other are likely to give recognition to those 
within our acquaintanceship and surely we give 
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more recognition if the example is one from among 
our social or economic group. Surely, were I a 
renter, I would be more likely to follow up with 
a similar esse. I question whether nationality 
or religious affiliations are of importance wt 
surely the physical setup as it relates to crops, 
soils, moisture conditions are to be considered. 
The economic status, I believe, does wrongly enter 
the picture oftentimes, because it should matter 
little whether the example married a rich widow 
or not, but perhaps in providing examples for the 
rest of us humans to follow, these all bear con- 
sideres tion, 

The ease with which anyone can adapt the new 
weed practice should be of consideration and I 
think has been one of the biggest factors in the 
acceptance of the weed program. Ang these 
‘Ease of adapting the practice! are the following 
t hauchte: (a) The slight cost of mterial cost 
per acre, or put on a unit well recognized, (b) 
the small investment on equipment considering the 
multiple uses, possibilities of cooperate uses, 
extended uses, life of equipment, possibility of 
commercial applicators, (c) the lack of dangers 
in following out the application procedure, (d) 
the ease in making mixtures because of adequate 
instructions on containers and in publications. 

Good Extension methods, where takes! are 
high in relation to exposures require that the 
Extension sgent must be very hunan and in that the 
audience is very human he must not undertake too 
much at one time with regard to new information. 
He should de prepared with appropriate E,tension 
tools as illustrative material, blackboard, or 
pictures, and surely directions easy to follow. 
He can't expect anything but poor reception with 
many of us “umans in talking weed control, espec- 
10115 new chemical control, if “ce uses scientific 
names of weeds or chemicals unless he is very 
careful to speak in adaptable trade terms. Even 
news articles giving percentages of application 
often need to be broken down to acre or gallon 
applications in terms we can comprehend. 

(7) Extension men should always be open- 
minded, willing to consi¢er the other man's views, 
but because it's such a 'human' thing to listen 
to it all and to put it off or do a little further 
thinking, going so far, sction is oftentimes post- 
poned indefinitely. 

In cases where our constituents have been 
exposed to factual information and exemples of 
its adaptability to problems similar to the ones 
on average farms have been given, the economic 
merits of it given already, the individual takes 
many, it ie here we should hit pay dirt. Some of 
these factors which enter the picv.ure and the 
human ones to contend with in a weed control pro- 
gram, all of which need consideration to seal 
the order, and make us after all still more human 
and follow down the trail are the following? 

(a) Service in materials and equipment are 
of prime importance. Lists of commercial appli- 
cators, easy to follow directions, accessable 
supplies at least effort. 

(b) All agencies appraised of their re- 
sponsibilities and follow up if not carried out 
as outlined. 

(e) Who to hold responsible in each 
community for negligence. 

(a) rll understanding by everyone of 
regulation, responsibilities, etc. 


I appreciate I have only partially covered 
the field of us "human beings". I hope we can 
always have this human ability to express our 
likes and dislikes and will be sufficiently human 
to change our mind without beimgnecessarily ridi- 
culed by our other very human humans, It has been 
said that man is the queerest animal going and my ~ 
he be ever given the privilege of being such. 


EXTENSION FIELD Days 
Oliver C. Lee 


The aim of any extension program should be to 
bring about the adoption of sound practices that 
will benefit the farmer. Experience has taught 
us that the most convincing way to bring about new 
practices is to demonstrate them so that the poten 
tial user can actually see the results as well as 
the "how" of doing the job. Since there have been 
so many new developments in weed control, very few 
universities have had adequate personnel to ful- 
fill the demand for local or even county demon- 
strations. It therefore became essential to org- 
anize district meetings. These district meetings 
have certain advantages over smaller meetings. 
They also have certain disadvantages. 

The advantages are that in a big show of this 
nature it is possible to secure the cooperation of 
dealers and most agencies interested in weed con- 
trol. They normally feel it more worthwhile to 
participate in meetings where a large attendance 
is at hand. Such meetings also offer an oppor- 
tunity to incorporate other features, such as 
entertainment, which makes up for large attend- 
ance. Such meetings also reach a number of indi- 
viduals that normally would not attend smaller 
meetings designed principally to demonstrate weed 
control practices. It has been my experience that 
meetings of this type excel greatly in creating 
or arousing interest. 

The disadvantages of large meetings of this 
type are that it does not, as a rule, give indi- 
viduals an opportunity to ask questions and dis- 
cuss their particular problems, It is often 
difficult to give detailed information which will 
apply to the many interests. 

Such meetings, therefore, should be designed 
to create interest and call attention to new 
practices that are developing. Such meetings may 
be entirely worthless if the local county agent 
or other community leaders do not follow through 
by furnishing additional information to those who 
plan to adopt the practices. Local or county 
meetings held after such district meetings as a 
rule are well attended ses a result of those 
attending the district meetings being aroused to 
action and desiring to secure further information. 

For the past several years we in Indiana have 
held a series of district field days usually 
scheduled during the month of June. These field 
days are held in cooperation with other subject 
matter departments, principally those interested 
in farm planning and land use. The first pro- 
cedure is to secure a farm suitebdle for holding 
such a field day. Plans should be made far 
enough in advance so as to make the necessary prep- 
arations thereby making it possible to show the 
results as well as the methods. The program will 
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generally consist of a tour in the morning to 
show results, as in the case of weed control; 
sprayed fence rows, patches of perennial weeds, 
and the effect of 2,4-D on the weeds in corn. 
Later in the day a demonstration is held to show 
how to apply chemicals and how to use equipment 
for applying sprays as well as the use of cultur- 
al machinery. Equipment manufacturers are asked 
to demonstrate their equipment, and it is not 
uncommon to have some 25 sprayers and special 
weed killing equipment on hand for demonstration. 
While these pieces of equipment are demonstrated, 
discussion of their use and operation is given 
over a loud speaker. At the same time, bits of 
information relative to weeds and weed control 
are brought into the conversation. For the past 
several years these meetings have averaged over 
5,000 persons attending and are a dig factor in 
promoting the weed control program in Indiana. 
During the noon hour, entertainment is usually 
provided. Locel churches and organizstions of 
that type ke available food, king it possi- 
die to hold an all-day program without inter- 
ruption. 

Perhaps a little off the subject of field 
days, but important when discussing educational 
programs of this nature, is the need for coord- 
ination of farm practices before attempting to 
introduce a new weed control practice in a com 
munity or on a state-wide basis. It is essential 
that farm practices now in existence be given 
careful thought before farmers are asked to make 
a change. Any weed control practice, to be 
practical and effective, must fit in with the 
farming practice of the commnity. For instance, 
it would be of no avail to recommend a weed con- 
trol prectice, no matter how effective, if that 
practice could not de adopted withowt inter- 
ferring with the welfare of the agricultural 
program of that commnity as a whole. 

In summery of this brief discussion, I would 
recommend to those of you who are interested in 
educstional programs the use of field days or 
district meetings or whatever they might be 
Called as a means of promoting the weed control 
program. I am suggesting this because through 
such meetings you can reach people that do not 
ordinarily attend the local meetings, principally 
decause they are attracted by such special 
features which as a rule can be put on at the 
larger meetings. It should be kept in mind, 
however, that large meetings are not the best 
source of information but showld be looked on as 
a stimulant which will bring about the demand for 
further in’ormation. It is therefore essential 
that they be followed by county and local meetings 
which es a rule can de held by the county agri- 
cultural agent and thereby assure the proper use 
of the recommended methods. 


PLACE OF DEMONSTRATIONS IN WEED CONTROL 


Leonard Schrader 


By and large rural people are influenced by 
extension education to make changes in behavior in 
proportion to the extent of contact with extension 
teaching ectivities. In other words, the degree to 
which rural people are exposed to extension inform 


ation through meetings, demonstrations, bulletins, 
news stories, radio talks, personal visits, and 
other visual aids, largely determines their accept- 
ance of new or recommended practices. 

The use of demonstration is the one phase of 
education used in a weed control or a weed preven- 
tion progrem thet is discussed in this report. 

Prior to conducting a demonstration a certain 
amount of attention of what is to be demonstrated 
must be obtsined. This attention may be brought 
about by news stories, radio and personal visits 
so timed and planned that people will attend. Once 
you get people's attention, interest is aroused to 
the point where they have e desire to attend to 
learn what the demonstration will be. After they 
have attended and have accepted the results of the 
demonstration, and they foilow such a practice as 
part of their farming activities, then you as the 
demonstretor have the satisfaction of knowing that 
your efforts have not been in vain. The five words 
of attention then interest then desire followed by 
action and then the satisfaction you receive are 
important in educational teaching through demon- 
stration. 

Some of the problems of handling demonstration 
in counties may be as follows: should similar 
demonstretions be held every year, who should con- 
duct the demonstration, the county extension agents 
or a state office person, is too much stress being 
put on control methods rather than preventative 
methods, are certnin demonstrations necessery, and 
how many demonstrations should be held in a county 
or area? What about the farmers who do not attend? 
The task of the Extension Service becomes one of 
devising ways and means of getting information to 
those less likely to be adequately covered by mass 
educational activities. Some of the results and 
methods eventually reach those not attending by 
those people talking about what has been learned 
and by neighbors observing what the other person 
is accomplishing from following the desired prac- 
tice. 

Demonstrations are the easiest and often the 
best method of teaching people the principles and 
results of weed control. Many people are not able 
to conceive what might be the outcome of a practice 
until seen as a demonstration. In other words, 
when people can see results from proper methods, 
they become easily convinced that it can be done, 
whereas a general conversation, a news story, or 
a dullet in may not prove sufficient in giving them 
the picture. Since the introduction of herbicidal 
chemicals anc the use of many different kinds of 
sprayers and equipment, demonstrations are very 
important. People have to be shown the good re- 
sults as well as the bad results from the rate and 
time of application end the use of good equipment. 
An example of this is that for e long time and 
perhaps even yet, people could not conceive of a 
type of weed killer that would affect only certain 
plants. It was unbelievable that such could be the 
case. However, mainly through demonstrations, the 
people began to see the results and in turn began 
using 2,4-D as an accepted weed control method. 

As Extension workers, we all realize the imp- 
ortance of careful planning in conducting demon- 
strations. With all of the mterial and equipment 
available to demonstrate weed control, perhaps some 
of the disedvantages point to the fact that too 
much information is presented for the people to 
grasp. By cereful planning the right as well as 
the best information can be properly demonstrated. 


A demonstration should be so planned that trouble- it and to present it in such a clear concise 


sore weeds in the commnity or neighborhood where manner that farmers can understand and use it 
4t is held are brought to the attention of the with a minimum of mistakes or errors. 
people ane the proper method of control demonstrat- There are many means and methods of carry- 
ed. This would also be the case of main crops ing out our Educational Program. I would not try 
grown in that commnity. to point out the perfect plan but I know what 
One of the most important problems in weed seems to work best for me and each worker will 
control is to teach sprayer operators the proper have to develop the plans thet will work best for 
method of calibrating a sprayer and of mixing the him. Certain fundamentals must be kept in mind. 
chemical with the proper amount of carrier. It We learn only by seeing, hearing and experience. 
has to be made simple enough so that everybody What are the methods by which we can get the 
concerned can calibrate his own sprayer, in an Job done? If it was possible to talk to every 
Say manner. There are still a number of people farmer in each state each year and to tell him our 
spraying 2,4-D on crops and weeds that have no story, it would probably be most effective, tut : 
idea whether they are getting enough or too much this of course is impossible, so we have to use 
on the plants sprayed to obtain desired results. other methods, of which there are many. A few of 
One of the min disadvantages of demonstra- the proven ones aret - 
tions perhaps is the fact that we do not have 1. Method or result demonstration on the 
enough of them to bring out the proper usages of farm. This has always been basic in Extension 
new methods. Other disadvantages may be that too work and still ia most effective method of teach 
much information is given to the farmers to ing. We must not only give information but we 
comprehend, which is particularly true in demon- must prove that the practice is needed or is 
strations on 2,4-D and then sometimes undesirable economical. 
results may be obtained. The 2,/—D sometimes does 2. By talking to individuals singly and in 
not do the job exactly as it should and then some groups such as at State Meetings, County Meetings, 
explaining has to be done, which may not be too Farm Tours, to office callers, etc. There is much 
easy. The weather and temperature often have a we can do to make our meeting technique more 
lot to do with the results that we obtain. effective, such as by the use of colored slides, 
It is generally agreed that demonstrations movies, visual aide, etc. 
are needed in a weed program to assist with con- 3. As we can only reach a limited number 
trol methods and the prevention of weeds from personally during the year, we must train rural 
spreading. As present methods of control and leaders to help us tell the story. This is the 
any new methods develop, people will have to chain reaction theory. Our community leaders, 
become acquainted with such methods. Demon- county agents, agriculture teachers, etc., can 
strot ions have been and always will be an import- reach many more people than we can alone. We 
ant asset to a weed program. don't want to overlook our commercial friends, 
such as our dealers who, after all, have the fin- 
— — — al contact with our farmers. 
— — u. By dulletins, circulars, leaflets, we 
7 can write up information and then put it where 
PUBLICITY, ITS ADVANTAGES AND DISADVANTAGES people can find it: in the county agent's office, 
R. B. widdifield on the dealers' counter and out there where the 


people are. Don't overlook the help and cooper- 
ation that manufacturers,distributors, and dealers 
We, in Extension work, are primarily con- can give us in any educational program. 
cerned and charged with responsibility by law, of 5. Posters, radio, newspapers, farm maga- 
carrying out an Educational Program to acquaint N P 1 


farmers of our respective states with up-to-date * — found an effective educational p 
scientific fects or findings of research. Many in any co ity would bot noe 
commercial concerns are carrying out a similar — 


type of program. This teaching or informational — cnstrations strategically 
procedure has many names and avenues. Some call 2. A meeting held in which the highlights of 
it Publicity. Other nases are Information Pro- the practice are discussed as to it's possibilit- 
gram, Education Program, or Extension Program. I 

ies, use and precautions. 
vrefer to think of it as an Educationel Progran. 3. Readable bulletins are distributed cover. 

Each year we have big responsibilities, to ing more detailed information for more leisure 

teke the new facts developed by research workers study and later reference. 
such as the ny that are working with the North „ 


u. Posters displayed around the community 
in such places tut they can't help but be seen, 
reminding farmers of the practice and of any pre- 
cautions, 

5. And this is very important. Adequate in- 


Central Weed Control Conference and to add them 
to our former knowledge or adjust our earlier 
informetion and recommendations and then to bring 
these facts in form of recommendations in a 
simple end understandable form before our farmers formation on the label of the can as to bow the 
across the length and width of each state. Jod should de done. 

This is no simple task. Misinformation, or 6. Timely reminders on radio, in news columns 
too little information, can be disastrous. As farm magazines, etc. 
we have all seen when, for example, a large field One of our gest jobs is the editing of 
of flax is ruined by the improper use of 2,4-D. bulletins. Time does not permit the discussion of 
So seh and every one of us has a big responsi- all our proven Extension methods, so let's consider 
bility, not only to provide the latest in proven briefly what makes an effective bulletin, as this 
recommendetions but also to use methods that get no doubt is our greatest single avenue of teaching 
such information to everyone who wants or needs In looking over bulletins from different states in 
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recent years, I am satisfied that we have made 
great improvements over even 10 years ago, but we 
2 always be on our toes to make better bullet- 
ns. 

To learn from a bulletin people mst: - 

(1) Be able to find it, (2) read it when they do 
find it, (3) understand it, (4) believe what they 
read, and (5), then make use of the information. 
The way we write our bulletins will influence these 
factors. 

Some guides to prepare an effective bulletin 
might be: - (1) Write as you'd talk so it is easy 
to read, (2) mike it clear and concise so they 
won't misunderstand, In an early poll taken by 
Dr. Gallop on housing, he asked the question, 
"What is the length of your residence?" One an- 
swer came back, "27 feet and 10 inches". (3) Make 
it short and concise. Cut out unnecessary words, 
and give essential information only. A small boy 
once asked for a small book on penguins at the 
library and received a tremendously big volume. 
The next day upon returning the bock the librarian 
asked if he had found out what he had wanted to 
know. The doy replied, "This book tells more 
about penguins than I wanted to know." (4) 
Present one idea to the bulletin or leaflet, (5) 
organize it in a logical 1,2,3 order, (6) break 
up in small parts with expressive headings, (7) 
use illustrations, pictures and cartoons to dress 
i¢ up, (8) don't try to impress readers with how 
mach you know, and (9) use short sentences, simple 
words and human interest. 

Keep the level of your bulletin to not over 
the 6th and 9th grade level. This is "Standard" 
or "Reader's Digest" level. Remember that many of 
yor readers may be of college level in many 
things but may be only on the 3rd grade level when 
you start talking about 2,4-dichlorophenoxyacetic 
acid, which to many of us is about as simple as 
E50. 

2° If you don't think this is important, look 
at the development of comic books. They are not 
read by children only and they are written on 
the $th grade level or lower. 

What is the 8th and 9th grade level? (1) 
Sentences that aren't over 17 words in length, 

(2) words that are not over 150 syllables per 
100 words, and (3) about 6 personal references 
per 100 words. 

In closing then, are these things publicity? 
I em convinced that they are the basis of a sound 
B,ucational Program and what could be better 
publicity? 


"WORKING TOGETHER - EXTENSION AND INDUSTRY" 
R. L. Brandenburger 


May I take this opportunity to thank Dr. 
Sylwester and members of the Board of Directors 
for the opportunity of appearing on this panel. 
Members of the Industry group would like to compli- 
ment the Board of Directors of the North Central 
Weed Control Conference on their outstanding accom 
plishments that are of mutual benefit to industry 
and those in state and educational work. The 
accomplishments of this conference have helped to 
give guidance and continuity to the weed control 
industry. 

The topic assigned to me by Dr. Sylwester and 


-52- 


I quote from his letter, is: "Desirable E,tension 
Cooperation Between Industry and Extension Service. 

Bvery one in this room, connected with the 
agricultural chemical industry, whether you are in 
state or federal work, or with a commercial org 
anigation, has one common goal and interest. That 
common goal is to serve to the best of our ability 
our "BOSS", 

Let's define who is our boss. Is our boss 
the one who, in the case of commercial people, 
holds controlling stock in a particular company - 
or the president of the university - or the head 
of the department? No, I have a pkture of the 
"BOSS". This, gentlemen, is the one who uses the 
agricultural products and is the one we serve. 
This, so it happens, is a picture of an actual 
farmer. The reason I have selected a farmer is, 
in the case of herbicides, the fermer today is 
using the greatest percentage of herbicides. Let's 
think of this man as the one who we all strive to 
serve and the extent to which we successfully 
serve the customer - our dose will he and we 
prosper. 

These sare the joint responsibilities of all 
of us in this industry and extension work. This 
is a large responsibility and our first concern 
should be to serve the "BOSS" so that he uses the 
products correctly to get maximum results most 
economically that he can effectively and profit- 
ably reach his objective. 

How can we then, by working together, accom 
plish this more effectively? 

Here are some ways we can most effectively 
accomplish this goal: (1) know and better under- 
stand what each of us is doing now. (2) Keep one 
another posted as to how and when and what we plan 
to do. (3) Work together to get the right products 
at the right place at the right time, with the 
right information, so that they are used correct- 
ly and give maximum results most economically. (4) 
It is the responsibility of those of us in indus~ 
try to give service to the "BOSS" and priced with 
a reasonable profit, for the service rendered and 
the capital dollar risk taken. 

Let's go back to No. 1 - "Know what each of 
us are doing." Here are some ways industry uses 
to reach the "BOSS", 

Kinds of advertising: Yass advertising - rad- 
10, news paper, magazines, direct mail, etc., 
direct or personal selling - group: large field 
days, small; kitchen or barn meetings; individual 
(belly to belly selling). 

To reach the boss most effectively of course 
more than one media is used which brings to mind 
the story of the young man in St. Louis who was 
courting a young lady in Milwmkee. He wrote her 
a letter every day (direct mail). She finally 
married the mail man (personal se’ ling). 

To better illustrate the way industry is 
attempting to get information to the boss, I 
wrote the Industry members of this Conference to 
send samples of the material they are using. We 
have mounted these on boards to illustrate what 
is available. Hundreds of thousands of messages 
ere being sent to the boss; some of this material 
may be valuable to you. By the same token, you 
are getting educational mterial to the boss - 
that if industry is kept posted, can be of real 
value to then. 

Iowa, a year or two ago, put out a very 
interesting film on “corn borer". Some indus- 
trial concerns used this film to very good 


advantage. The film was used as a part of a chart 
presentation. The film was built in the right way 
to be utilized by industry in educating the "Boss". 
In the film no attempt was made to quote prices of 
chemicals -- but clearly showed the problem, the 
need for chemical application and the results were 
stated in bushels of corn per acre, 

Industrial firms were also asked for any other 
thoughts that they wanted me to pass on to you in 
regerd to extension activities. Here are some of 
those thoughts: 

1. Uniformity of recommendations. We in 
ingustry would like to compliment the extension 
workers on whet has been accomplished through the 
North Central Weed Control Conference toward 
simplicity of recommendations which means simpli- 
city of products. 

2. Chemical and equipment shortages ahead. 
Extension workers can be of great help in the year 
bead by indicating troubled areas to industry so 
that materials can be used where most needed. 

3. Obtain supplies early. Industry would 
like to urge Extension men to have meetings early 
so that farmers can be advised to obtain supplies 
early. The cotton south with any degree of in- 
sect infestation will have needs for products that 
will cause ea shortage of ingredients necessary to 
menufacture herbicide. At the present time chlor- 
ine-benzol-alcohol-phenol and other materials are 
scarce. This is caused by a number of factors in- 
cluding e low supply at the beginning of the 
Korean var the use of these meterials in plastics, 
synthetic rubber and many other new products. The 
coal strike and chlorine strike further irriteted 
the situation. With the ‘shadow' of things to 
come, we are facing a critical year. 

u. Extension recommendations. Industry 
would like to suggest that extension recommendations 
cover the problem - need for solving the problem - 
evaluetion of the solution in increased production 
rather than monetery cost of control materials. 
This suggestion is to avoid quoting cost of ter- 
ials inaccuretely because of changing markets and 
changing production and other costs. 

5. Early recommendations. When possible, 
industry suggests recommendations be given early 
so that industry can cooperate and "tie in", by 
getting into production of the right products. 

6. Extension group accomplishments. Those 
in industry compliment the extension group on the 
solid recommendations in regard to herbicides that 
they have made. Herbicides have been unique in 
the chemical industry in that there has been very 
little "jumping the gun“. The recommendations 
have been on solid ground with close cooperation 
between states in release of recommendations - as 
evidenced by "The Policy Report of the North 
Central Weed Control Conference". 

Those of us in industry who ere members of 
the North Central Weed Control Conference are well 
pleased with the progress that has been made 
"Working Together Extension and Industry", 


WEED CONTROL STUDIES WITH ONIONS FOR 
SEIS 


3. T. Anderson 


Production of onions for Dutch sets is a fair- 
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ly important vegetable crop in the Winnipeg area 
of Manitoba. About 4,000,000 lbs. of the 
6,000,000 produced in Canada are grown in this 
area. Weed control constitutes a major item of 
cost of production of this crop. 

Chemical weed control studies on onions and 
other vegetables were begun at the University of 
Manitoba in the spring of 1946. During the summer 
of 1946, 47 and 48 various chemicals were tried on 
onions, some as pre- energence, some as post- ener- 
gence, and some in both ways. Chemicale tried in- 
cluded 2,4-D , various oils, sulphuric acid, and 
Calcium Cyanamid. None of those tried was consi- 
dered satisfactory. 2, UD resulted in too mch 
injury whether applied as a post- or pre-ener- 
gence treatment. Oils were insufficiently sel- 
ective as post-emergence and pre-emergence treat- 
ments because of contact killing properties and 


do not appear promising in this area where a 


large proportion of the weed seeds do not germin- 
ate until after emergence of onions. Sulphuric 
acid, for the most part, gave excellent results 
as a selective post-emergent weed control chem 
ieal. Because of the hazards involved in ite use 
it has not been recommended, nor has it been 
commercially used in the area. Calcium cyanamid 
applied at rates up to 400 lbs./acre failed on 
several occasions to caue# more than slight harm 
to weed growth present. This inactivity of cal- 
cium cyenamid was attributed to the low atmos- 
pheric humidity and soil moisture which frequent- 
ly prevail in the spring of the yeer. 

A preliminary test using potassium cyanate 
was made on a late planting of onions in 1948, 

The chemical showed good selective properties 

with very little injury to onions and destruction 
of many of the smaller weeds. The heaviest rate 
used in 1948 was 8 lbs. per acre, somewhat heavier 
than generally recommended for other areas. In 
1949 a more intensive experiment was carried out 
using this chemical as a post-emergent selective 
weedicide in onions seeded thickly as for sets. 
Treatments were made from 6 to 36 lbs. per acre 

as a single early treatment (early flag leaf 
stage) and at the same rates at a date 2 weeks 
later. A third set received both the early and 
late applications so that at the 36 1b. rate a 
total of 72 lbs. was applied when the 2 treatments 
had been made. The interesting thing about this 
experiment was that in no instance, even at the 
heaviest rates, was there the slightest indication 
of injury to the onions. Satisfactory control of 
weeds (mostly red root pigweed) was obtained only 
with the treatments which were made in the flag 
stage for onions and which were 24 lbs. per acre 
or over. The late application did not have a 
great deal of effect in controlling weeds. 

It was felt that possibly because of an ab- 
normally dry spring season in 1949 and because the 
weeds had become slightly too large for ideal 
chemical destruction a lesser treatment rate shoud 
suffice. In 1950 the experiment wes repeated in 
much the same manner as in 1949, Rates used were 
8, 10, 2 and 32 lbs. A wetting agent (Nonic 216, 
Sharples Chemical Inc.) was added with one set of 
treatments to help increase the effectiveness. 

Weed growth in the 1950 plots included sever- 
al species of weeds which are seldom serious in 
onion fields in the area. These included wild 
oats, ragweed (Ambrosia trifida) and perennial sow 
thistle. In addition most of the weed species 


generally troublesome, such as red root pigweed, 
stinkweed (Thlaspi arvense) wild mustard, and 
wild buckwheat (Polygonum convolvulus) were 
present. 

The first application was made on June 11 
when the onions had just emerged and most of 
the annual weeds were in the 2-leaf stage. 

Wild oats and sow thistle were somewhat larger. 
The 8 1d. treatment caused only a very slight 
warning of the brond-leaved weeds. With lbs. 
practically complete control of all weeds was 
obtained with the exception of ragweed, sow 
thistle and wild oats. These were mostly un- 
injured. With the 24 and 32 1b. rates the 
enmal weeds were all destroyed with the er- 
ception of some tagweed and the wild cats. Sow 
thistle was temporarily retarded. The difference 
between treatments with and without the wetting 
agent was negligible. By disregarding the weed 
species which ordinarily are not a factor in 
onion fields, the lowest rate which gave satis 
factory weed control was 16 lbs. per acre. With 
no treatment was any damage noted in the onions. 
Further trials will be necessary to determine 
more closely the most efficient rate. It pro- 
dably lies somewhere between 8 and 16 lbs. 

Monosodium cyanamid (X10-American Cyanamid 
Co.) was applied to onions that were just break- 
ing the soil surface, Rates of dust used were 
100, 200 and 400 lbs. per acre. The 100 and 200 
1d. rates caused considerable burning of the 
young weed growth including wild oats, but did 
not give a satisfactory kill. At 400 lbs. all 
the small annual broadleaf weeds excepting rag- 
weed were killed and wild oats and ragweed were 
Severely checked. This heavy rate caused a very 
slight burning of onion tips tut no lasting 
barmul effects. 

The results are encouraging. Potassium 
cyanate, in particular, seems to offer high 
promise. Although heavier rates appear nec- 
essary than in other regions - cost of materials 
and application up to lbs. per acre should 
not be prohibitive, 


THE RELATIVE TOLERANCE OF SEVERAL 
TEGRTABLE CROPS TO SODIUM 


Keith C. Barrons 


Variations in species response to Sodium TCA 
(Trichloroacetate) have been observed by many 
experimenters. Some crop plants such as sugar 
Deets have been shown in extensive field tests to 
have sufficient tolerance to Sodium TCA in the soil 
to permit its pre-emergence use for the control of 
corte in annual grasses. 

Because the effects of sodium TCA vary with 
soil moisture conditions it is sometimes difficult 
to establish in field tests the relative tolerance 
of a given crop plant. If no rein falle after a 
pre-emergence or early post-emergence application, 
roots of the crop under investigation may be de- 
low the toxic surface layer of soil and tims de- 
come well established regardless of physiological 
tolerance. Excessive rainfall may cause consider- 
able dilution of the toxicant and move much of it 
below the tone of root growth. 

A ereenhouse test method was developed for 


determining the relative tolerance of crop plants 
to sodium TCA. Bight inch pots filled with soil 
were planted with seeds at a depth of one inch or 
less varying with seed size. Sodium TCA was made 
up in a solution of known concentration and the 
necessary amount for a given rate per acre of soil 
surface was pippetted into a beaker and diluted to 
about 200 ml. This dilute solution was then pour 
ed over the surface of the soil. Control pots 
were given a similar treatment with water. Sub- 
sequent watering was done as needed to keep the 
soil moist without risk of leaching. 

Preliminary tests indicated that rates of 5, 
10 and 20 pounds per acre were adequate to permit 
a classification into susceptible, intermediate 
and resistant groups. R,sults agreed very well 
with earlier field tests with certain species. 
Yor example, wheat, corn, and beans appeared very 
susceptible in both the field and greenhouse while 
sugar beets, known to be resistant in the field, 
were unaffected at the 20 pound rate in the green- 
house. Nen narrower differences agreed with 
field results of the writer with several forage 
legumes, (1) Alfalfa and Ladino clover which grew 
well at 10 pounds per acre in the field showed a 
slight response at 5 and 10 pounds per acre in 
the greenhouse with moderate reduction in growth 
rate at 20 pounds. Alsike and red clover which 
were killed by 10 pounds per acre in the field 
were drastically reduced in growth by 5 pounds in 
the greenhouse while the effect at 10 and 20 lbs. 
was very severe. 

Results were noted at frequent intervals 
following emergence and the more susceptible 
species discarded after one month. Intermediate 
and resistant groups were held for an additional 
two weeks to a month to permit observations on 
possible recovery or delayed effect. Based on 
overall response the following classification 
groups were employed: 

1. Susceptible. Marked effect at 5 pounds 
per acre and severe at higher rates. 

2. Intermediate. Wo appreciable effect at 
five pounds and apparent recovery from any effect 
noted at 10 pounds. 

J. Tolerant. Io effect at 5 or 10 pounds 
and apparent recovery from any response noted at 
20 pounds. 

Work with major crop plants is still in pro- 
gress, however, results now available for a number 
of vegetables are presented here with the hope 
that they may suggest fruitful lines of field in- 
vestigation for weed control specialists. The 
vegetables tested thus far are classified as fol- 
lows: 

Susceptible. Sweet corn, snapbeans, edible 
soybeans. 

Intermediate. Spinach, mskmelon, cucumber, 
asparagus, pumpkin, okra, squash, onion. 

„ Cabbage, kale, parsnip, swiss 
chard, cauliflower, turnip, tomato, beet, broccoli, 
rutabaga, pepper, pea, radish, carrot, eggplant, 
mustard, celery, lettuce. 

No doubt the resistant and the susceptible 
groups could be subdivided further with adequate 
testing at lower and higher rates. However, this 
classification seems adequate to accomplish the 
following objectives: 

a. To suggest those crops that are most 
likely to grow well where TCA residue may be 
present as a result of earlier treatment for the 
reduction of stands of perennial grasses. Certain- 
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ly the susceptible group should be avoided if a 
residue is suspected or if the pyridine test 
for TCA (2) indicates a residue at any soil 
depth. 

d. To suggest those crops which will likely 
tolerate low rates of sodium TCA, (1.6. 10 pounds 
per acre) as 6 pre-emergence or early post ener- 
gence treatment for the control of annual grasees. 
The resistant group will probably tolerate such 
treatment and very likely many of the intermediate 
group also. Field tests including yield and 
quality determinations should be undertaken before 
making any recommendations to growers. 

Many plants appear more tolerant to sodium 
TCA once well established than they do in the 
seedling stage. This may be because of consider- 
able root development below the toxic layer of 
soil or it may result from the development of 
greater physiological tolerance with age. The 
relative tolerance of established plants should 
not be confused with that of germinating seeds or 
seedlings. Possibly application to established 
plantings to control late-emerging grasses would 
be worth trying with crops in the intermediate as 
well as the resistant group. This scheme has 
worked well for the control of a winter annual 
grass weed in established alfalfa. (3) It might 
also be worthwhile to test the reaction of estab- 
lished plants of the more resistant species at 
rates adequate for the control of perennial grass 
species. 

Oats are intermediate in reaction and will 
grow at rates lethal to most grass seedlings. 
Vetch also seems quite resistant. Where a fall 
ané winter cover crop is desirable on vegetable 
land that may have been treated with sodium TCA 
at the end of the cropping season for the reduction 
of noxious perennial grasses a cover crop of cats 
and vetch would be worth trying. 

Consistency in reaction to sodium TCA within 
family groups is evident in several instances, 
however, the Leguminosae are an important exception 
with beans at one extreme and peas at the other. 
No instences of worked variation in reaction be- 
tween varieties of a given species have been ob- 
served, however, these tests were hardly extensive 
enough to preclude such possibilities. 


literature Cited 


1. The Relative Tolerance of Seedlings of Four 
Torage Legumes to Sodium TCA. Keith C. 
Barrons. North Central Weed Control 
Conference Research Report, 1950. pp. 
112. 

2. A Chemical Test for TCA. R. . Hummer. Pro- 
ceedings, North Central Weed Control 
Conference, 1950. 

3. The Effect of Sodium TCA and DNOSEP on Downy 
Brome Grass in Established Alfalfa. A. 
J. Watson. North Central Weed Control 
— Research Report, 1950. pp. 
58. 


CHEMICAL WEED CONTROL IN RED BEETS 
L. 0. Hola 
If ve consider the native habitat of the an- 


cestors of our common garden beet, we may expect 
that this crop should tolerate rather high concen- 


trations of inorganic salts. These plants were 
first reported on sandy, salty soils of the coast 
of southern Burope and the near Hast. Growers ia 
many states in our own country have taken advantage 
of this tolerance in the use of boron, sodium chlo- 
ride and other salts for chemical weeding. Before 
the last war the English used the salt of an or- 
ganic acid, calcium chloroacetate, on sugar beets 
growing in peaty loam soils. They applied it at 
rates of about 600 pounds per acre for the control 
of eelworm. In some cases remarkable increases in 
yields of roots, tops and total sugars were re- 
ported. 

I am not prepared to compare the properties 
and physiological activities of calcium chloro- 
acetate and our own sodium trichloroacetate. (TCA) 
I believe, however, that we are in the process 


of working out a reliable range of effective con- 


centrations on sugar and red beets for TCA. I am 
uncertain that they will not stand hundreds of 
pounds but I know it to be true that they will 
tolerate far more than many of our annual weeds. 

I believe further that we may all of us work to- 
gether for a more fundamental discovery about TCA. 
In addition to beets, we have applied high concen- 
trations of TCA to carrots (20 lbs.), gladiolus 
(30 lbds.), and ginseng (15-20 lbs.) and have met 
with tolerance at least. All of these you see 
have in common large, underground storage organs 
not all of which are roots. It remains to be seen 
whether we shall make new discoveries to bear out 
these observations. 

With a background of some previous work at 
Wisconsin, we carried out several investigations 
with pre-emergence „ ge of TCA, sodium 
pentachlorophenate (PCP), and combinations of the 
two materials, on red beets this year. Prelimin- 
ary indications are that the combination of these 
materials may be very effective. 

I should like to summarise briefly only that 
part of our work which deals with pre-emergence 
treatments, some long term experiments which we 
have initiated on the residual effects of TCA, and 
the effect of irrigation after application. 

I have only time to list the range of concen- 
trations and those which appear favorable. Our 
pre-emergence sprays were applied about 48 hours 
before the beets were up wherever possible. Sod- 
ium PCP was tried at rates from 2 to 30 pounds per 
acre in 40 gallons of water. We feel that about 
u pounds is safe but needs more work. ‘TCA was 
tried at 4 to 30 pounds per acre. Ten pounds 
looks good and we will put out extensive field 
trials at about this rate next year. We have sev- 
eral trials with 15 pounds which did little or no 
harm. Ten to twelve pounds will control many 
annual weeds when applied early. Combinations of 
TCA and PCP were tried at rates as high as 30 188. 
per acre of each. These are most difficult to 
keep in solution and are sudden death to plants. 
Suffice it to say that 8 pounds of TCA with 2 lbs. 
of PCP is the best we have found this year. We 
hope that we my revise this upward. 

Since in many of our management practices 
other vegetables may follow beets, and since early 
peas my be cropped from land that has been in 
beets for several years we have been concerned 
about the residual toxicity of our effective con- 
centrations ef TCA. We have therefore initiated 
this year some long term experiments on both or 
ganic and mineral soils to study this phenomenen. 
Five, fifteen, and thirty pound rates are included 
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and what we will have in 4 or 5 years is essenti- 
ally a series of plots to which each rate has been 
applied for 1, 2, J and 4 years in succession. 
Bach year each plot will be cropped with beets 
and a sensitive indicator plant. We hope that 
this will clarify the situation on our vegetable 
soils. 

And finally may I say that we performed two 
experiments, one early and one late, to study 
the effect of irrigation as various periods after 
the pre-emergence applications of 8 and 15 pounds 
per acre of TCA on beets. These were pilot ex- 
periments for future work. Al) plots were sprayed 
with TCA 72 hours after planting and were supplied 
with 1/2 acre-inch of water from an overhead 
irrigation system at the same time. Other plots, | 
sprayed with TCA at the above time, were given 1/2 
acre-inch of irrigation water 24 hours prior to 
emergence, at emergence, or 48 hours after ener- 
gence. Under the conditions of these experiments 
we did not reduce stands or yields of beets. All 
of these results are gratifying and have served to 
indicate many phases of the problem which are still 
untouched. I feel that we have only begun and I 
hope that our enthusiasm will continue to be justi- 
fied. 


RESIDUAL PRE EMERGENCE WEED CONTROL 
MITE THE DINITRO HERBICIDES 


Clifford I. Taylor 


Back about 2 years ago there appeared in the 
1948 Research Report of the North Central Weed 
Control Conference an abstract by members of the 
research staff of the Dow Chemical Company indicat- 
ing that certain phenolic materials showed promise 
for residual pre-emergence weed control in some 
large-seeded crops. Since that time the University 
of Illinois Cook County Horticultural Experiment 
Station hes rather intensively investigated the 
residual pre-emergence herbicidal possibilities of 
doth dinitro-o-sec-tutyl-phenol (DNOSEP) and pent- 
achlorophenol (PCP) on many of the vegetable crops. 

On a mixed weed populstion of purslane 
and pigweeds sps. 
total weed control has averaged about the same for 
Dos at an herbicidal range of 5 - 8 pounds per 
acre and PCP at 15 - 25 pounds per acre. Of the 
two materials Dost has averaged slightly better 
in controlling purslane and PCP slightly better for 
pigweed control. 

At five pounds per acre Most has averaged 
7% percent total weed control on field plots, with 
Bu percent control of the purslane and 52 percent 
control of the pigweeds. At 8 pounds total weed 
control averaged 83 percent, with the purslane 87 
percent and the pigweeds 82 percent controlled. 

Our first experiments including DNOSHP indi- 
cated that weather factors effected percentage 
weed control obtained more than did the actual 
rate used in the 5 to 8 pound herbicidal range. 
Thereafter a 6$ pound rate was used, and results 
correlated with weather. Under all weather con- 
ditions total weed control averaged 91 percent, 
with 91 percent control of purslane and 77 per 
cent control of pigweeds. With a mean temperature 


below 70° F. on the day of application total 
weed control averaged 86 percent, and above 70° . 
Tor the week prior to 


% 82 percent control. 


treatment average mean temperature below 70° f. 
showed 88 percent total weed control, and above 
70 F., 75 percent. For the two weeks following 
treatments a mean temperature below 70° v. gave 
89 percent control, and above, 78 percent. A 
total reaction temperature (one week before and 
two weeks following treatment) below 70° F. gave 
89 percent total weed control, and above 70° F., 
78 percent control. 

With less than one inch rainfall the week 
prior to treatment total weed control averaged 81 
percent, and with more than one inch precipitation 
total weed control was 95 percent. Less than one 
inch rainfall in the two weeks following treatment 
showed 90 percent weed control, and more than one 
inch rain, 81 percent control. Total reaction 
moisture (rainfall for one week before and two 
weeks following treatment) below one inch averaged 
Su percent total weed control, and above one inch, 
84 percent. Observations (which are not entirely 
clarified in the data above) show that weed con- 
trol is merkedly better when the Nos is applied 
to a moist soil surface in preference to a dry 
soil. 

A replicated experiment under controlled con- 
ditions was set up on sweet corn and peas contain- 
ing all combinations of the following variables: 
u inch and 2 inches planting depths, heavy and 
normal watering, application of DNOSHP at 4, & 
and 9 pounds per acre, and applications immediate- 
ly after, three days after and six days after 
planting. The analysis of the experimental results 
indicated that the best balance between weed con- 
trol and crop injury occurred with deeper planting 
and application of the DNOSEP mid-way between 
planting and emergence of the crop. There were no 
significant differences from the amount of water- 
ing or the rate of ost used. In other experi- 
mental work peas at or just under the soil surface 
when given a pre-emergence treatment of Mos 
at rates above 4 pounds per acre had the growing 
tip killed back, but growth later resumed from a 
lower (lateral) growing point. When DNOSEP was 
applied to sweet corn at rates above 4 pounds per 
acre as the corn was just emerging, or 24 hours 
prior to emergence, the corn after emergence had 
a wilted appearance and tended to collapse, and 
the leaves failed to unfold normally. 

The following horticultural crops, as shown 
by repeated replicated field experiments, will 
tolerate a residual pre-emergence treatment of 
mos, in the 5 to 8 pound range without injury 
to stands, yields or quality: horseradish, potatoes 
popcorn, sweet corn, asparagus, snap and lima 
beans, peas, cucumbers, gladioli and peonies. 
stand and appearance of watermeluns was satis- 
factory but yields could not be obtained, Squash, 
muskmelon, and pumpkins will not tolerate MOS 
when heavy rainfall occurs within a couple weeks 
after application, in our mineral soil. Red beets, 
tomatoes, onions and turnips are susceptible to 
rates of DNOSEP as low as 2 pounds per acre, and 
usually killed. 

Investigations showed that field plots treted 
with 8 pounds Mos per acre had lost any effect- 
ive toxicity after 100 days, as determined by the 
toxicity index crops, onions and tomatoes. 

During 1950 the ammonium salt Dos form- 
lation was compared to the newer amine salt form 
ulation in a replicated field experiment. The 
two materials showed similar herbicidal qualities 
at similar rates. 
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We are recommending for our area Rost at a 
5 to 8 pound per acre rate as a pre-emergence 
herbicidal treatment for tolerant large-seeded 
crops, with the lower rate satisfactory if the 
soil surface is moist, with the crop planted as 
deep as is practical, and with applications made 
not later than two days before any crop ener- 
gence. 


HERBICIDES TO CONTROL WEEDS IN POTATOES. 
J. D. Wilson - H. I. Bruner 


At the State Hospital Farm at Apple Creek 
seven miles southeast of Wooster, Ohio, Cobbler 
potatoes were sprayed on May 16. About 25% of the 
potatoes bad emerged. A self-propelled wheelbarrow 
applied 50 gallons to the acre at 60 lbs. pressure. 
Teejet, flat-spray nozzles were used in a 5—-nozzle 
boom approximately 7 feet long. The day was sun- 
ny, there was but little wind, the temperature was 
in the low 70's and the soil was comperatively dry. 
Many small weeds were visible in the experimental 
area which hed shown high weed populations in pre- 
ceding potato crops. 

Twenty-six formulations of 12 different mater 
Lale were applied to plots measuring 7 x 300 feet. 
Some of the treatments caused considerable injury. 
Chief among these were 2,4 Dow, TCA, Santobrite 
and XB, The injury to the potatoes caused by TCA 
and Santobrite was soon outgrown but that caused 
by these materials, 2,4-Dow and XB persisted for 
several weeks. As a result of the foliage injury 
caused by these materials yields were reduced, in 
spite of the fact that weed populations in these 
plots were comparatively low. 

Grasses such as foxtail and nut grass made up 
30 to 50 percent of the weed population. Other 
weeds present in considerable numbers were smart- 
weed, ragweed, purslane and lambs quarters. The 
grasses were best controlled by TCA whether used 
alone or combined with Shell 130 or Sulfasan. KOCH 
was less effective against grasses, whether applied 
alone or in combination with Shell 130 or Sulfasan. 
In fact when Shell 130 and KOCH were mixed the con- 
trol of grass and other weeds became very poor. 
Santobrite gave considerable control of beth of the 
grasses present and this carried over into - 
tures with Sulfasan. There was some evidence that 
Endothal alao gave some control cf grass in this 
experiment. 

Smartweed, which was fairly common in the un- 
treated check plots was fairly well controlled by 
all methods with the exception of 2,4%D, KOCH and 
Sulfasan at 1 gal./ acre. 

Ragweed was distributed rather thinly through- 
out the experimental area, but was checked compera- 
tively well by all treatments except Endothal and 
KOCH. The ragweed population developed after the 
potatoes were well grown, tut became numerous 
enough to greatly reduce the yield in the check 
plots and in those which recsived Endothal or KOCH. 

Purslane also appeared comparatively late. It 
was most numerous in plots that were treated with 
such materials as KOCH, Endothal and some form- 
lations which contained Sulfamn mixed with other 
materials. 

The total weed count including grasses was 
lowest with e mixture of Sulfasan and 2,4-Dow. This 
wes followed in increasing order by Sulfasan plus 


Santodrite, Santobrite, Sulfasan plus TCA, TCA, 
Shell 130 and Shell 130 plus TCA. Total weeds 
were most numerous in the check plots, followed 
in decreasing order by Shell 130 plus KOCH, KOCH, 
Endothal and 2. LE Dev. 

Some of the best yields were obtained with 
Shell 130° plus Endothal, Sulfasan plus XB, Form A, 
Sulfasan and Dow Selective. In contrast some of 
the lowest yields, after the untreated checks, 
occurred with KOCH, TCA, XB, Endothal and Santo- 
brite and a mixture of Sulfasan and Santobdrite. 
Host injury rather than an excessive weed popula- 
tion was responsible for the low yields obtained 
with Santobrite, XB and TCA, 

In an adjacent area in which potatoes were 
sprayed after nearly all had emerged no permanent 
injury was obtained with any one of six treatments 
with the possible exception of Santobrite. Nen 
with thie material the plants finally came to 
appear normal. There was slight injury with Shell 
130 (10 gal./acre) and PEC (2 gal./acre). Sulfasan 
(2 gal./acre) caused no visible injury. Shell 13 
(10 gal./acre) showed the lowest weed population 
followed dy Sulfasan, Santobrite, PEC and Form A. 
Shell 130 at 5 gallons per acre and III at 20 lbs. 
gave the least weed control. 

In another experiment at Sandusky, Katahdin 
potatoes planted May 29 were sprayed on June 12 
just as they were coming up. On August 8, the 
dest overall weed control was obtained with Ler- 
cide #1 (5 lbs./acre). Shell 130 ranked second, 
followed by mixtures of Sulfasan plus TCA, Sulfasen 
plus Form A and Sulfasen plus Santobrite. 

Red root was well controlled by Shell 130 and 
PEC, purslane by Shell 130, Bndothal and Herbicide 
#1 plus Endothal. Lambs quarters were fewest in 
plots treated with Shell 130, Herbicide #1, PEC 
and Sulfasan plus TCA. 


CONTROL IN POTATOES WITH 2, 4-D 


Pontiac potatoes planted on May 15 on muck 
soil were sprayed with 2,4-D (alkanolamine salt) 
and MCP (amine salt) at 1. . and 1 1b. per acre 
at four stages of h; (1) when plants were 
6-8" tall (June 12), (2) when plants were 12-16" 
tall (June 26.) (3) when plants were in bud stage 
(July 10), and (4) at end of flowering period 
(aug. 21). 411 sprays were applied with a knap- 
sack sprayer at approximately 50 lbs. pressure 
and 40 gals. water per acre. All 2,4-D and MCP 
treatments tended to reduce yields of U.8. Ho. 1 
tubers with the 2,4-D treatments causing the great 
est reductions. 2,4-D at $ or 1 1b. per acre 
when applied to plants 6-8" tall, #11 three 2,4-D 
treatments when applied to plants 1216" tall or in 
the early bud stage, and 1 1b. of 2,4-D when 
applied to plants at the end of the blossoming 
period significantly reduced yields. Only one of 
the MCP treatments ( 1b. applied to plants 12-18" 
tall) significantly reduced yields; however, 811 
of the other MCP treatments tended to reduce 
yields. Field notes on tuber color taken at time 
of harvest indicate that,in a general way, those 
treatments that most seriously reduced yields 
caused the greatest intensification of red peri- 
dern color. 2,4-D at $ and 1 1b. when applied to 
plants 12-18" tell and 2,4D at all rates when 


| 

| 

-57- 


applied to plants in the bud stage significantly 
intensified tuber periderm color. Also, MCP 


applied at ¢ and 1 1d. to plants in the bud stage 
significantly intensified periderm color. Labor- 
atory studies on the effects of the 2,4-D and MCP 
treatments on dry matter content, on Vitamin C 
content, and on anthocyanin content are being 
conducted. 


POST HARVEST CONTROL OF WEEDS IN ASPARAGUS 
B. H. Grigsty 


Weed control in asparagus generally becomes a 
Problem at or near the end of the cutting season. 
The usual practice of disking up the beds causes 
some reduction in the amount of vegetative stalks 
developed and can be reflected in reduced yields in 
subsequent seasons. The use of herbicides offers 
some relief from this mechanic injury to asparagus 
crowns. 

In 1950 applications of Mosh, pentachloro- 
phenate and dusting cyanamid were made on a 5-acre 
field of asparagus. Young spears were abundant at 

time of treatment and were up to one foot in 
height. Weeds and grasses were abundant and ranged 
up to 3 inches in height. 

A selective grade of dinitro was applied at 
the rate of 4 pounds per acre in uo gallons of 
water. This treatment killed the smaller broad- 
leaved species, chiefly lamb's quarters and pig- 
weed, defoliated the larger plants and had no 
effect upon the grasses. A heavy rainfall occurred 
two days after the treatment and new weed emergence 
was observed in the sprayed area after the rain. 

Sodium pentachlorophenate, at the rate of 16 
pounds per acre was applied to another portion of 
the field and produced results very similar to 
those in the dinitro plots. 

Some injury to asparagus plants was observed 
in both cases. No spears were killed but severe 
twisting and dwarfing were noted. The affected 
spears never reached a height greater than 2 feet 
but produced abundant green tissues and appeared to 
function in a normal manner, except for increase in 
length. 

Experience in previous seasons with cyanamid 
had been unsatisfactory because of the difficulty 
in finding a time when sufficient dew was present 
on the weeds and when the air was still enough to 
permit dusting. In an attempt to avoid this diffi- 
culty it was decided to try an application of dust- 
ing grade cyanamid ss a spray. A spray mixture 
consisting of 75 pounds cyanamid, 1 pound of an 
orchard-spray wetting agent and 150 gallons of 
water was applied to one acre of asparagus. The 
spray was applied with a piston type pump at a 
pressure of 100 p. 6. 1. through 6506 Tee Jet nozzles 
om a 16 foot boom. The spray was applied in the 
forenoon of a warm, bright day and within 48 hours 
all weeds and annual grasses were dead. Io injur- 
fous effects were observed on the spears although 
many of them were blackened with spray deposit. 
later, it was obvious that the dinitro and PCP 
applications were not going to give any residual 
action and the remaining portions of the field 
were sprayed with the cyanamid suspension and again 
a 100 percent kill of weeds was obtained. 

These results lead to the conclusion that cya- 
namid, applied as a spray, may be much more effect- 


ive in weed contrel than is a dust application in 
areas where moisture conditions are not favorable 
for dust treatments. The reason for this success- 
ful use of cyanamid is believed to be that enough 
water to insure rapid decomposition of the chemical 
was applied with the cyanamid and an immediate be- 
ginning of the killing was assured. . 

Two factors need careful attention when this 
method is used, namely, good agitation in the tank 
and nozzles with an orifice large enough to permit 
pessage of the slurry mass. A screen should be on 
the intake hose but the nozsle screens should be 
removed. Orchard or row crops sprayers may be 
used for the application of cyanamid since the 
compound is not corrosive and does not contaminate 
the equipment. 


POST. EMERGENCE CONTROL OF WEEDS IN SNAP 
BEANS USING A SHIELDED BOOM. 


J. D. Wilson - H. . Bruner 


Before this group in conference last year at 
Sioux Falls a paper was presented on the use of a 
shielded boom in the control of weeds in row crops, 

The 1949 sprayer, a modified Myers wheel- 
barrow, was manually propelled, Condition and 
type of soil and physical limitations of the oper- 
ator could affect the rate of application. To 
overcome these variations the 1950 sprayer was 
self propelled. The 3/4 h.p. gasoline motor was 
replaced with a 3 b. p. 4 delt drive from motor to 
a jack shaft was automatically tightened by lift- 
ing the wheelbarrow handles thus setting the rig 
in motion. Forward motion could be halted at any 
time by dropping the handles. A chain drive to 
the single wheel delivered an even flow of tract- 
ive power. A governor maintained a uniform 2 mph 
speed. 

The 14 gallons per minute gear pump was re- 
placed with a 3 gal. per minute unit. With this 
extra capacity booms could be used carrying up to 
seven nozzles of outputs as high as 50 gallons to 
the acre. A tall narrow 4 gallon cream can mount- 
ed inside the standard 12 gallon tank was grad- 
vated in $ gallon quantities. A 50 mesh screen 
in the top of the cream can and a 50 mesh line 
streiner between the pump and boom prevented 
nozzle clogging. 

The larger pump provided a good by-pass for 
agitating the formations. Nen without the dy- 
pass the irregularity of the ground surface caused 
sufficient sloshing to keep the sprays well mixed. 

As in 1949 the standard application was at 50 
gallons to the acre and materials were made up to 
this quantity in solution, dispersion or emlsion 
forms. 

lest year flat shields were carried on the 
spray boom, but this year they were mounted on 
their own shaft. Although both flat shields and 
U shaped shields were used this year the latter 
proved to be better. The nozzles were carried at 
standard height and spacing on their boom and the 
spray was delivered without considering the posi- 
tion of the shield. The fronts of the shields 
were elevated approximately 14" while the rears 
equipped with skids trailed on the ground. The 
spray was delivered over the shield at a point 
just back of the center. The shields were ad- 
justed to run directly over the rows of crop plants. 
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This equipment was used in fifteen experiments 
during the summer. Typical of the results secured 
are those being reported on a snap bean planting 
made May 27 and sprayed with the shielded boom 
June 15. On this date red root, purslane, galinso- 
ga, smartweed, lembs quarters, mallow and for tail 
made a complete ground cover up to 3" tall, 

The beans were 10" and were not cultivated 
before or after spraying. Weeds in the check plots 
prevented normal growth of beans. The herbicides 
applied were Dow Selective, 3 gallons; Shell 130, 
10 gallons; Endothal 3001, 10 lbs.: 3002, 10 lbs.; 
3003, 1 gallon: PEC, 2 gallons; Sulfasan, 2 gal- 
lons; Santobrite, 10 lbs.; and Form A, 10 lbs. 

Best performance was delivered by Sulfasan followed 
by Form A, Dow Selective and PEC. Santobrite and 
Shell 130 gave good weed control but were somewhat 
injurious. ME 3003 was not used in high enough 
quantities to secure weed control. The dry forms 
of Endothal did not perform satisfactorily. (A 

— of the Ohio Agricultural Experiment 
Station). 


CRABORASS CONTROL IN MUSKMELONS AND 
SWEET POTATOES 


G. T. Warren 


Purdue 44 muskmelons transplanted May 15 into 
a fine sand soil were sprayed June 6 with TCA (sod- 
{um salt) at 2 and & lbs., maleic hydraside at u 
lbds., dichloral urea at 6 and 12 1lbs., and L- 
naphthyl phthalamic acid at 2 and 4 lbs. per acre. 
Treatments were replicated 4 times and all ter- 
ials were applied in water at the rate of 50 gale. 
per acre. At the time of application, the msk 
melons were in bloom but no fruit had set and all 
weeds had been removed by cultivation and hoeing. 
Several showers of less than one-half inch each 
occurred during the three weeks after spraying. 
Dichloral urea at 12 lds. and N-l-naphthyl phthal- 
amic acid at both rates gave 75 to 80 percent re- 
ductions in crabgrass (Digiteris app.) counts made 
August 22. Dichloral urea at 5 lbs. gave a 55 per- 
cent and TCA at both 2 and 4 lbs., a 42 percent 
reduction compared with the check. The maleic 
hydrazide treatment resulted in a large increase 
in the crabgrass population which was apparently 
due to the fact that this treatment stopped growth 
of the muskmelon plants for about three weeks re- 
sulting in less shading of the ground. The other 
treatments caused little or no apparent injury to 
the mskmelon foliage. The total yield of melons 
was not significantly affected by any treatment 
except maleic hydrazide which resulted in almost a 
complete crop failure. However, maturity was de- 
leyed considerably by TCA at the 4 1d. rate. I- 
nephthyl phthalamic acid and dichloral urea were 
the most promising materials included in this 
experiment for the control of crabgrass in musk- 
melons. 

Yellow Jersey sweet potatoes transplanted 
May 8 into a fine sand soil were sprayed May 16 
with TCA (sodium salt) at 2 and 4 Ib., dichloral 
urea at 6 and 12 lbs., maleic hydrazide at h lbs., 
IPC at 8 and 16 lbs., and H-1l-naphthyl phthalamic 
acid at 2 lbs. per acre. Treatments were repli- 
cated u times and all meterials were applied in 
water at the rate of 50 gals. per acre. Only a 


small percentage of the crabgrass (Digitaria app. ) 
had emerged when sprays were applied. Rainfall 
totalling 1.05 inches occurred May 21. TCA at & 
lbs., dichloral urea at both rates and LI-napht i- 
phthalamic acid gave 85 to 90 percent reductions 
in crabgrass counts made June 15. TCA at 2 lds. 
gave a 65 percent reduction. IPC at both rates 
and maleic hydrazide did not significantly reduce 
the number of crabgrass plants present. Weeds 
were removed from all plots on June 15 and a sec- 
ond count made July 6. Dichlorel urea at both 
rates and N-l-naphthyl phthalamic acid gave 65 to 
75 percent reductions in the number of crabgrass 
plants that emerged between June 15 and July 6. 
The other treatments did not give counts signifi- 
cantly lower than the check. TCA and dichloral 
urea caused severe distortion of the sweet potato 
leaves, the injury being most severe at the higher 
rates of applicetion. The plants resumed normal 
growth after six to ten weeks. Maleic hydrazide 
stopped growth of the sweet potatoes completely 
for about three months. 8-l-naphthyl phthalamic 
acid ceused slight formative effects from which 
the plants recovered quickly. IPC had no visible 
effect on the foliage. The yield of No. 1 sweet 
potatoes was significantly reduced by TCA at & 
lbs., dichloral urea at 12 lbs., and maleic hy- 
drazide. W-l-naphthyl phthalamic acid at 2 lbs. 
per acre was the most promising treatment included 
in thie experiment for control of crabgrass in 
sweet potatoes. 


COMMERCIAL APPLICATIONS OF HERBICIDES 
TO DIRECT SEEDED TOMATOES 


. P. Lana 


The experimental data at Iowa State College 
in 1948 and 1949 for direct seeded tomatoes indi- 
cated that Stanisol 60 gallons per acre and Sodium 
pentachlorophenate 5# per acre in 60 gallons of 
water would give satisfactory results for weed 
control on direct seeded tomatoes. The test fur- 
ther indicated that plant injury was negligible 
and total yields were not reduced significantly 
with the above rates of these materials. 

Herbicides were applied approximately four 
days before general emergence. At this time the 
dend in the hypocolyl was apparent in the majority 
of the seedlings examined, although elongation had 
not progressed to any extent. Under normal con- 
ditions of growth one could then expect general 
emergence in approximately three to six days. 

The basic problem of the study is well known 
by the growers of direct seeded tomatoes. Briefly 
it is as follows. The tomato seedling grows re- 
latively slow in the cooler period of late spring. 
The more adapted weeds which grow more rapidly 
soon become competitive with the tomato seedling. 
The weeds thus pose a dual problem, competition to 
the tomatoes and a cultivation problem, If herbdi- 
cides could be used that would control the weeds 
with no detrimental effects to the tomato seedling 
this dual problem could be reduced and perhaps 
eliminated. 

The results presented were obtained under 
field conditions with the cooperation of the ar- 
shall Canning Company, Pella, Iowa. A ten acre 
field of direct seeded tomatoes was used for the 
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test. The field was divided into strips and 
treated with Stanisol 60 gallons per acre and Ka 
PCP 5 pounds per acre. Unsprayed strips were left 
for each treatment pair. A six row sprayer was 
used. Because of the high cost of Stanisol, band 
spraying was used. Data were collected for ease 
of application of the two materials, their compara- 
tive costs, effect on plant stand, ease of culti- 
vation and hand labor costs. 

Stanisol was essier to apply than Na PCP, 
Difficulty was encountered in dissolving Na PCP 
and nozzle clogging was frequent giving a very 
uneven coverage over the area. The cost of Ha 
PCP was very small, approximately $1.25 per acre 
while Stoddard Solvent cost $4.10, 

Considerable plant injury was observed in 
the PCP areas. This may have been due to the un- 
even application of this material because the in- 
jury was not evenly distributed. 

The unspreyed areas presented a weed problem 
almost immediately and had to be blind cultivated. 
once. The tres ted area did not present this pro- 
dien since the sprayed areas allowed for complete 
row visibility. 

The rows were all blocked out by hand. The 
time required for blocking and weeding the spreyed 
rows was 58 percent less than the time required for 
the rows in the unsprayed area. This was field 
coverage twice. The average cost of hoeing and 
dlocking the unsprayed area on the acre basis was 
cultivated at approximately $30.00. The cost per 
acre of the sprayed area was about $12.60. This 
saving is considerable when large acreages of 
direct seeded tometoes are grown. 

Further cooperative work is contempleted in 
weed control and in the use of other herbicides. 


THE USE OF FORTIFIED STODDARD TO WEED 
CEANBERRIBS AND CARROTS 


R. H. Roberts 


We began the use of chemicals and so-called 
“mineral spirits" on cranberries and to some extent, 
on carrots in 1943. After two seasons, the program 
of finding a general selective weed killer for cran- 
vderries was postponed and the plan of killing the 
early weeds while the cranberries are still nearly 
dormant was substituted. Following trials with 
numerous petroleum products Stoddard Solvent was 
selected for use and improvement. Greater toxicity 
was needed. 
quack grass deing used as the test plant. The addi- 
tion of 25% of commercial xylenes made some brands 
of Stoddard solvent an excellent killer of young 
quack grass and also a much improved cranberry weed 
Killer. Th's is Standard's Weed Killer F. Some 
Stoddards are not effective killers, apparently de- 
cause of the crude 11 used in frectionation. R- 
tensive trials and studies made it clear that 
neither boiling point nor aromatic content is 
responsible for the difference in toxicity. 

Three seasons ago we were called in to rescue 
e field of carrots which was found to be full of 
ragweed when it came time to spray with Stoddard, 
which does not kill this weed. Fortified Stoddard 
proved to be effective in cleaning up the ragweed. 
Later trials demonstrated that this meterial is 
excellent on carrots when used during husmid nights 


Many materials were tried as fortifiers, 
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at about 30 gallons per acre, on the rows. Night 
(high humidity) spraying is effective at about 
half the gallonage of the usual daytime application. 
More recently, the Great Lakes Solvents Co., 
Chicago, has developed a weed killer which gives 
promise, from present trials, of being still better 
on carrote and cranberries. It is called Muken 
10 for cranberries and BluKem 75 for carrots. The 
fortifier in this solvent serves a dual purpose. 
It is also a contaminant which renders the killer 
unsuitable as a fuel and thus removes it from the 
class of products subject to a fuel tax. 


A COMPARISON OF CERTAIN CHEMICALS WITH 2,4-D FOR 
WEED CONTROL I}i STRAWBERRIES 


D. D. Hemphill 


Experimental herbicide 1, Experimental herbi- 
cide 2, Maleic hydrazide, Endothal and 2,4-D were 
used as pre-planting and summer sprays (July and 
August) in strawberries. Each material was used 
separately and 2,4-D was aleo used in combination 
with each of the other chemicals. Pre-plant ing 
applications of Experimental herbicide 1, 4 pounds 
per acre, and Experimental herbicide 2, 12 pounds 
per acre, gave fairly satisfactory control of broad 
and narrow leaf weeds for approximately four weeks 
without apparent damage. Lower rates of these 
materials did not give satisfactory control. 
Endothal, 3 and 5 pounds per acre cave satisfactory 
control of broad and narrow leaf weeds but caused 
severe damage to the strawberry plants. A one- 
pound rate did not give satisfactory weed control. 
Maleic hydrazide 12 pounds per acre did aot give 
control of broad or narrow leaf weeds. Jo serious 
injury to plants was evident at this rate. Amine 
salt 2,4-D 2 pounds per acre acid equivalent help- 
ed considerably in weed control with no apparent 
injury to the strawberries. Some combinations of 
2,4-D with other chemicals especially Herbicide 2 
gave excellent weed control but considerable 
damage to strawberries resulted. 

As summer sprays, Experimental herbicide 1, 
1. U or 2 pounds per acre and Experimental herbdi- 
cide 2, 2, 4 or 6 pounds per acre did not give 
satisfactory weed control without serious damage 
to the plants, Endothal, $ pound per acre, caused 
considerable damage and did not control weeds. 
Higher rates were too toxic. Maleic hydrazide 
showed no promise for summer spreys at rates up 
to 8 pounds per acre. Amine salt 2,4-D 1 pound 
per acre acid equivalent gave very satisfactory 
control of both broad and narrow leaf weeds. 

Combinations of 2,4-D and other chemicals did 
not give better weed control than 2,4-D alone and 
decreased runner production. 


SELECTIVE CONTROL OF WEEDS 
STRAWBERRIES 


H. E. Bruner 


In 1949 emeall scale tests were run at Akron, 
Ohio with a number of chemicals to determine their 
use as selective herbicides in strawberries. Mater- 
ale used were pentachlorophenol in aromatic oil, 


Pentachlorophenol in diesel 11, sodium penta- 
chlorophenate, a combination of the water and oil 
soluble types of pentachlorophenol, Sulfasan, 
2,4-D amine, and 2,4-D sodium salt. In these tests 
Sulfasan gave the best balance between weed con- 
trol and herbicidal effect on the strawberries. 

This year replicated single row plots 30', 
75", and 150' long were laid out in Premier straw 
verries set in 1949 and badly infested with rag- 
weed, smartweed, button weed, red root, sorrel, 
purslane, galinsoga, yellow dock, plantain, 
yarrow, lambs quarters, fox tail, thistle and 
quack grass. Weeds were 15" to 18" tall. 

On July 27, thirty formations of 14 chem 
icals, including Bndothal, Shell 130, 9, NIX, 
IPC, five experimental formulations of Goodrich, 
Sulfasan, and KOCH, were applied at 50 gallons 
per acre with a self-propelled Wheelbarrow spray- 
er carrying a two nogzle offset boon. 

On August 31 the best weed control was found 
in the Sulfasan plots followed ciosely by NIX with 
Fh somewhat behind. No injury to the straw 
berries was apparent in these plots and the weed 
control ran between 80% and 90%. 

KOCH and IPC at 10 1lbs./acre we 
fous but produced weed controla of 2 
At 20 lbs./acre IPC gave 80% weed control and 
severely injured the berries. Other materials in- 
zured the strawberries from 20% to 80%. 

At another location a planting of an acre of 
Premier strawberries was set May 15, 1950. By 
July 1 these berries, which had not been cultivated, 
were badly overgrown by weeds up to 2' tall. Ne- 
weed predominated but present also were yellow 
dock, red root, purslane, lamb's quarters, dande- 
lion, Fox tail, quack grass, shepard's purse, bull 
thistle, sow thistle, yarrow, burdock and sorrel. 

A Myers G/P sprayer with a 20' boom was used 
to apply Sulfasan at 2 gallons per acre in 100 
gallons of water to the acre on July lst. Spot 
tests with this dosage had been made 10 days earli- 
er with good results. 48 hours after spraying, 
the outer older leaves of the strawberries had 
darkened and within a week were brown and dry. 
Newer growths at the crown, the runners and small 
runner plants were largely unaffected. 

Within a week vigorous new growth appeared 
and after two weeks the sprayed plants were even 
with or ahead of the checks. 

en though the results of this commercial 
application were satisfactory it is felt that a 
better job would have resulted if the application 
had been made before the weeds became so tall. 

At another location seven rows 1600' long of 
a 1989 setting of Premier berries were sprayed 
August 31 with a 500 gallon sprayer equipped with 
s 30' boom. 2 gallons of Sulfssan were applied in 
100 gallons of water. Observations made three 
weeks later showed between 85% and 90% control of 
the annuals. The perennials, largely alfalfa and 
clover, were growing again after being burned. 

The new growth on the strawberries was not pro- 
ceeding as fast as if the temperatures had been 
higher. Here again it was felt that results would 
have been better if the application had been made 
earlier. 
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TOLERANCE OF TOMATORS TO MALEIC BYDRAZIDB 
I. P. Lana 


Maleic bhydraside is a chemical which regul- 
ates plant growth. It is usually applied to the 
piant by sprays, and the material is absorbed 
through the plant surface. 

Preliminary work in the greenhouse indicated 
that this material showed very little promise as 
a weed killer. However, the effect on tomato 
plants was noticeable in that stunting of the 
plant was observed at most of the concentrations 
used. Retardation of the development of lateral 
branches was observed on the plants receiving the 
higher concentration. The concentrations used in 
this preliminary study were 250, 500, 1000 and 
2000 p. p- u. In addition, some plots were left un- 
sprayed. 

By using this material it was hoped that by 
retarding the growth of the main stem, laterals 
would be forced, developing a plant that would 
have more flower clusters formed at approximately 
the same time, and thus eventually giving sore 
ripe fruit at the first harvest than could be ob- 
tained from normally growing plants. This would 
make these plants about 10 days later tut it 
might eliminate the first costly and low yielding 
harvests. 

The same treatment that was used in the 
greenhouse was used in field study. A pruning 
treatment was added to the field study. This 
would be a mechanical method of stunting the main 
stem and a stimulation of lateral growth. 

All treatments were applied two weeks after 
transplanting. There was no significant differenc 
in plant height when these treatments were made. 
The plant characters studied at three dates were 
length of main stem, number of laterals, total 
size of plant (main stem plus laterals) and yields 
and sises of fruits. This data is given in the 
following table. 

The effect of maleic hydrazide on the elong- 
ation of the main stem is shown by the length at 
the various measurement dates. The unsprayed was 
longer than the lowest concentration. As the 
concentration was increased, the growth of the 
main stem was decreased, until little growth was 
observed in the 2000 p.p.m. treatment. The stem 
length for the pruned plants was taken after prun- 
ing. This 4id not change with time. 

The number of laterals did not show a marked 
reduction until 1000 p. p. u. was used. 2000 p. p. u. 
retarded all lateral growth at this period. How- 
ever, late in August the plants treated with 2000 
p-p-m. of maleic hydrazide began te grow normally 
but were too late for any yield results. The 
pruned plants did show at this time a reduced 
number of laterals. 

Total plant size brought out other factors. 
The untreated and pruned were almost identical in 
total plant sise, indicating that the laterals 
were longer on the pruned plants. The stunting 
effect of maleic hydrazide is expressed more fully 
on total plant size. All plants treated with 
maleic hydraside were smaller than the untreated 
plante and sise decreased with the increase in 
concentration. 
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Yor yields the untreated and pruned showed 
little difference. The greatest difference being 
in maturity and amount of fruit harvested on the 
first three harvests. The pruned plants were 
two weeks later than the unsprayed. The averages 
of the first three harvests of the unsprayed were 
6.2, u. 7 and 38.5 pounds per plot while the first 
harvest of the pruned was 41.1 pounds. The sub- 
sequent harvests of the unsprayed and pruned were 


about equal with the advantage being slightly in 
favor of the pruned. Yields of maleic hydrazide 
plants decreased with increase in concentration. 
The plots receiving 1000 p.p.m. of nale id 

hydrazide produced the largest sised fruits. This 
was perhaps due to the fewer number of fruits pro- 
duced per plant. This study will be continued to 
determine the physiological and practical aspects 
of the problem. 


The Effect of Maleic Hydrazide and Pruning on Length of Main Stem of Tomatoes - Number of 
laterals, Total Plant Size, Yields and Size of Fruits 


Treatment Length of min sten No. Total plant Yields (lbs. Sise of 
(p. p- u.) (en.) of size (en.) per plot) fruits 
laterals (oz. ) 
1 2 3 
Control 19.02 32.77 41.62 8.56 133.0 67.3 6.87 
250 18.92 | 28.85 36.30 8.35 92.5 33.6 6.75 
500 18.92 27.77 34.02 06 95.5 29.6 6.99 
1000 19.50 26.05 25.90 4.63 33.0 7.9 8.68 
2000 18.02 21.37 20.47 20.5 
Pruned 16.38 6.18 129.75 69.4 7.10 
L.8.D. 5% level 2.60 71 22.1 14,0 -78 
1% level 3.47 | 9 30.6 19.7 1.07 
CONTROL OF CRABGRASS AND OTHER WEEDS grasses. The 16 pound rate was effective in 
Ii Laws killing top growth of crabgrass but some regrowth 
was made in these plots. Severe injury to per- 
B. H. Grigsby manent grasses was produced and more than 4 weeks 


Investigations in the last four or five years 
have led to the development of three types of com 
pounds which are of some value in the selective 
control of crabgrass in lawns and other turf 
areas. These compounds are phenyl mercury acetate, 
potassium cyanate and a petroleum product of the 
Stoddard Solvent type which contains a very smell 
percentage of aromatic substances. These three 
compounds and a number of the newer herbicides 
were placed in comparative trials at East lensing 
in 1950 and date secured in regard to the effect- 
iveness of the compounds on crabgrass and the de- 
gree of injury to desirable grasses. 

Phenyl mercury acetate was applied as a water 
spray, as a dry powder mixed in sand and as a dry 
application with the chemical suspended on vermi- 
eculite. The rate used was at and twice the mmf- 
acturer's recommended dosage. 

The results obtained indicated that greatest 
effects were produced by the liquid applications 
and that over-dosage would cause severe damage to 
lawn grasses. Dry applications of PMA did not give 
satisfactory kill of crabgrass nor did they suppress 
seed head formation to as great an extent as did 
the liquid applications of equivalent amounts of 
the 
Some injury to lawn grasses was apparent in 
all plots treated with PMA but in most cases 
eventual recovery took place. 3 to 6 weeks were 
needed for recovery from the heavier dosages. 

Potassium cyanate was applied at rates of 8, 
12 and 16 pounds per acre in 80 gallons of water. 
The 8 and 12 pound rates gave less than 50% con- 
trol of crabgrass and caused some injury to lew 
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were required for recovery. 

Applications of the petroleum produce were 
Made at the rate of 80 gallons per acre and re- 
peated 10 days later. The first application stop- 
ped growth of crabgrass but did not kill the 
plants. Intense anthocyanin pigment development 
occurred and some basal growth appeared where no 
further treatment was applied. The repeat treat- 
ment caused the death of crabgrass plants in 4-8 
days. Ho injury to bluegrass has been found from 
applications of this petroleum. Bentgrasses may 
de killed and the growth of fescue may be re- 
tarded. 

The 011 used in the control of crabgrass has 
a gravity reading of 46.1, a boiling range of 
366-484, flash point of 160 and aromatic content 
of 0.8 percent. The Standard 011 Company of 
Indiana marketed this product in Michigan only 


last year but it probebly will be available on a 


wider scale next season. 

Maleic hydraside was used at 1 and 2 pounds 
per acre but was ineffective on crabgrass at these 
rates and did not produce any noticeable effects 
on permanent grass. 

Sodium TCA was used at 5 and 10 pounds per 
acre but was without effect on either crabgrass 
or lawn grasses, except for a somewhat darker green 
color of bluegrass in the treated plots. 

In addition to these single compounds, a 
number of plots were treated with combinations of 
herbicides, using the petroleum product as a base 
and adding small amounts of other materials as 
fortifiers of the 11. on this series, maleic 
hydrazide, 2,4-D ester, 2,4,5-T ester, PEC, ME 
3001, ME 3003, B.C. 5722, xanthogen disulfide and 
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potassium cyanate were used at Various rates of 
application. 

Results from these trials indicated that 
generally the addition of other toxicants in- 
creased the immediate effects on crabgrass tut 
also caused severe injury to the lawn grasses. 
Exceptions to this were 2,4-D, 2,4,5-T and maleic 
hydrazide. 

The addition of either 2,4-D or 2,4,5-T gave 
satisfactory control of crabgrass, tot no better 
than the 011 treatment alone, and also destroyed 
any broad-leaved weeds in the area. Clover was 
killed in all plots receiving these two growth 
regulators. Maleic hydrazide appeared to be no 
more effective in 11 than it was in the water 
solution. 

All the other herbicides added to the oil base 
caused severe injury to lawn grasses when used at a 
rate sufficient to increase the kill of crabgrass. 
The effects observed were additive rather than 
synergistic. 

Other experimental work in the control of 
vbroad-leaved species has brought out some facts 
that are of some interest. Among these are the 
use of certain compounds for the control of those 
weeds which are difficult to kill by ordinary 
methods of weed control. 

Chickweed becomes a serious problem in lawns 
Where 2,4-D has been used for several seasons. 
Control of this plant can be obtained by late fall 
or early spring applications of a selective grade 
of dinitrophenol. A 2% solution, on a volume basis, 
will kill chickweed without injury to grasses, 
provided the application is made in dry bright 
weather when grase is not in too vigorous a stage 
of growth. Stoddard Solvent may be used for the 
same purpose but will cause some greater burning 
of grass blades. Recovery is rapid, however, and 
we have used this material in midseason when a 
severe chickweed problem had to be solved, 

During 1950 it was found that control of mossy 
stone (Sedup acre) crop could be obtained by using 
the ester of 2,4-D at the rate of 2 pounds per acre. 
This treatment caused the leaves to fall from the 
stems and roots then dried up and died. The amine 
and sodium salts of 2,4-D had no effect on this 
weed. In the same area, a combination of 2, -p 
and the 011 used for crabgrass control gave 100 
percent control of stone crop, crabgrass and fox- 
tail. 

The control of dooryard kmotweed, (Polygonup 

), is often difficult to obtain with 
2,4-D, This problem may also be solved by apply- 
ing the 2,4-D in crabgrass spray 011, or other oils 
low in toxicity to grasses. A mixed stand of 
knotweed and black medic was destroyed by a single 
application of disodium 3,6-endoxyhexahydrophthal- 
late at the rate of 1 pound per acre. This treat- 
ment produced a severe burn on chewings fescue, 
dent and crabgrass but did not injure blue grass 
nor alta fescue. Mallow was defoliated but re- 
covered, as did mest other broad-leaved weeds. 
These results are of interest because of the marked 
effect of the compound on black medic. 

Oxalis often becomes noticeable in lawns where 
2,4-D has removed most of the broad-leaved weeds. 
This plant can be destroyed quickly by an ppl 
cation of a 2 percent solution of sulfuric acid. 
Grass in the sprayed area will be whitened tut no 
real damage will occur. 

In considering control measures for these 
special weed problems one should remember that 


frequently the problem is a spot treatment case and 
somewhat more drastic control measures than are ad- 
visable for all-over treatment may be used. In 
localised areas considerable injury to the remaining 
grass plants may be of less consequence than the 
damage which will be caused by the continuing growth 
of weeds. Another item of importance is that of re- 
seeding. Longstanding weed infestation always pro- 
duces thin stands of grass and whenever perennial 
weeds are removed by chemical or othar methods, it 
ie necessary to sow grass seeds in the bare areas. 
If this is not done other weeds will soon appear to 
take up just as much space, water and mineral ele- 
ments as was taken by the original infestation. 


NEW DEVELOPMENTS CHEMICAL WEED 
CONTROL; VEGETABLES AND SUGAR BEETS 


Hand weeding is one of the most expensive itens 
in the cost of producing many vegetable crops. It 
is not uncommon on some crops for the weeding bill 
to run over a hundred dollars an acre. With the 
mechanization of harvesting that is taking place 
with sugar beets and most vegetables grown for pro- 
cessing, there has been increased pressure to re- 
duce the amount of labor required to control weeds. 
Thus the growers are vitally interested in chemical 
and weed control. The acreage of these crops is 
much smaller than the acreage of field crops, but 
the value per acre and expense for weed control is 
far higher. Vegetables and sugar beets certainly 
deserve the increased attention they are getting 
from weed control workers. 

We have made tremendous strides in the chemical 
control of weeds in vegetables since the discovery 
of 011 sprays for carrots about eight years ago. 

By the wise use of chemicals, it is now possible to 
greatly reduce the cost of weeding many vegetables 
and to save some crops when wet weather makes it 
impossible to cultivate. But we must not, as yet, 
think of chemical weed control as a substitute for 
all cultivation and hand weeding. Rather it should 
de used to supplement standard cultural practices. 

On asparagus, a pre-emergence treataent with 
about 2 pounds per acre of 2,4-D has usually given 
good results and is now widely used. Dinitros and 
PCP have shown some promise, but insufficient work 
has been done to make recommendations. 

Asparagus seedlings are slow to germinate and 
for this reason, Stoddard solvent and other contact 
sprays can often be used to good advantage just be- 
fore emergence. 

Good results have been obtained in experiments 
with lima beans and snap beans using dinitros at the 
rate of 5 to 8 pounds per acre as pre-emergence 
treatments. Limited field-scale trials now seen 
warranted. PCP at the rate of 15 to 20 pounds has 
given similar results in many experiments, but in a 
few it has resulted in serious i to the beans. 

The use of Stoddard Solvent (a petroleum 
fraction) to selectively weed carrots, parsnips, 
parsley, dill and celery seedbeds is an established 
practice. Most carrots grown commercially in the 
United States are now sprayed with this or related 
materials. Stoddard Solvent is used undiluted at 
the rate of 80 to 100 gallons per acre if the entire 
ground area is covered. One spray, when most of the 
weeds have emerged, eliminates the major part of the 
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hand weeding. 

Probably there is no vegetable crop on which 
Bore experimental effort has been expended on weed 
control than on onions, because of the large expense 
for hand weeding. There are three types of treat- 
ments which have been used on onions: pre-emergence, 
post-emergence, and pre-harvest, 

In many areas one of the most successful pre- 
emergence treatments for weed control in onions on 
muck 011 has been 2,4-D at about 3/4 pound per 
acre. Poor results have been observed in two states 
however, so this treatment cannot be given a re- 
gional recommendation at present. Only the sodium 
salt or amine preparations should be used and the 
spray should be applied just before the onions 
emerge. Planting the onions at least one inch deep 
is essential in order to get more weeds up before 
treatment and to give greater protection to the 
onions. This treatment usually eliminates most of 
the first hand weeding being especially effective 
against lamb's quarters, It does not do a good god 
on smartweed. The use of 2,4-D as a pre- energence 
treatment for onions is not safe on most mineral 

9418. 

Often many weeds emerge before the onions, 
making the use of various contact pre-emergence 
treatments possible. Stoddard Solvent «ad other 
Oils have beenmost satisfactory for tnis purpose. 
Potassium cyanate and calcium cyanamid dust have 
given good weed control under some conditions, but 
the results appear to depend on the kind of weeds 
present and weather conditions. Dinitros and PCP 
have often caused severe onion injury, and should 
not be used in pre-emergence sprays on this crop. 

Post-emergence sprays on onions have always 
given variable results. Only certain weed species 
can be controlled with the present selective herbi- 
cides and succulence of both weeds and onions 
affects the results. Dilute sulfuric acid, pot- 
assium cyanate and sodium pentachlorophenate have 
deen used to some extent. In general these herbdi- 
cides control pigweed, smartweed and ragweed, but 
not lamb's quarters and grasses. Purslane may be 
controlled in the colyledon stage. All are most 
effective on small weeds and the spray concentration 
must be varied with plant succulence to control 
weeds without causing injury to the onion. Sul- 
furic acid has given the most consistent results 
of the materials mentioned. Due to its corrosive 
nature, however, it has not been as widely used 
as it might have been otherwise. 

‘ In mid-season it is often difficult to control 
purslane and grasses in onions. The use of sprays 
between the rows with shields or drop nozzles to 
avoid hitting the onion tops is receiving some 
attention. Fesults are promising, tut more in- 
formation is needed befcre recommendations can be 
made. Pre-harvest sprays when weeds over-—run a 
field after the onion tops fal) over have also 
deen promising. Dinitro and PCP contact herbicides 
are among the promising materials that have been 
tried for both the mid-season and pre-harvest 
treatments. 

On potatoes, pre-emergence treatments with 
2 pounds of 2,4-D per acre, 5 to 8 pounds of di- 
nitros or 15 to 20 pounds of PCP have given gen- 
erally good results. These treatments have not 
deen used commercially to any great extent, how 
ever, decause standard mechanical methods are usu- 
ally fully as effective and cheaper in controlling 
the early weeds in potatoes. 

In wet seasons, late weeds sometimes cannot 


be controlled by cultivation. As an emergency 
measure in such situations, 2,4-D has been success. 
fully used as a pos t-energence spray at the rate 

of $ to one pound per acre. Injury from such 
treatments has not been serious on several standard 
varieties. Russet Burbank and Russet Rural, how- 
ever, are particularly sensitive and should not be 
sprayed. 

Pre-emergence sprays of z to 2 pounds of 
2,4-D per acre have given generally good results 
on sweet corn. Residual dosages of dinitros and 
PCP also appear successful. These pre-emergence 
treatments have the advantage over post- energence 
applications of 2,4-D in that they control purslane 
and most annual grasses. Post-emergence sprays 
with 2,4-D at about 4 pound per acre have given 
similar results to those reported for field corn. 
M,st droadleaved weeds are controlled and yields 
have not been reduced. Stalk abnormalities and 
lodging occur to some extent, but haw not usually 
been serious. 

Several herbicide treatments have shown pro- 
mise for control of weeds in vine crops, direct- 
seeded tomatoes, spinach, sweet potatoes and 
other vegetable crops, but they are still largely 
in the experimental stage. 

Sugar beets and gerden beets have given such 
similar responses that they will be discussed to- 
gether. The work on sugar beets is well organiz- 
ed and well coordinated. Commercial representa- 
tives work closely with the U. S. D. A. and state 
experiment station personnel. This group deserves 
high praise for the work they have done. 

A large number of herbicides have been tested 
both on sugar beets and garden beets. Most of the 
chemicals tried have been unsuccessful and results 
until recently were rather discouraging. The most 
promising material at present is TCA used as a 
pre-emergence treatment at rates around 10 pounds 
per acre. TCA has given good control of annual 
grasses without apparent injury to beets. Several 
new herbicides are being tried on beets and some 
of these have shown promise, but too few results 
are available to draw any general conclusions as 
yet. 
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E. K. Alban 


The present status of herbicides in the pro- 
duction and maintenance of fruit and ornamental 
plants is very much unsettled. There are a great 
many reasons that can be given to explain this 
situation. A partial list of the factors involved 
would include (1) the great number of kinds and 
varieties of fruit and ornamental plants to be 
considered: (2) the diversity of cultural prac- 
tices, i.e., cultivation, cultivation and green 
manure or cover crops, sod, sod and mulch, as 
examples: (3) the fact that many of these crop 
plante are on the same land for a great many years 
poses a rea: problem in evaluating herbicidal 
residues and accumulation of herbicides in soils 
and crop plante: (4) the cost of establishing an 
orchard or vineyard through the years to the point 
of commercial production tends to discourage the 
use of herbicides except as emergency measures; 
(5) most nursery stock lined out in the field for 
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growing on to rketadle size likewise represents 
a rather high original investment which tends to 
discourage the use of herbicides except as emer- 
gency measures: (6) the high per acre value of many 
of these crops tends to restrict the application 
of herbicides to those periods when the weed com 
petition is so severe that the crop may be lost or 
seriously damaged, this results usually in very 
poor weed control: (7) the great number of herbi- 
cides and the minimum period of study with specific 
crop plants and specific chemicals, plus the vari- 
able results obtained under the different climatic, 
soil, and weed problems, all combine to make it 
very difficult to offer recommendations for most 

of these crops. 

While there are very few standard recommend- 
ations, concerning the use of herbicides with fruit 
and ornamental crop plents, there have been some 
very worthwhile advances made in weed control with 
some of these crops during the last few years. 

It is, of course, not possible to cover all of 
the crops or the chemicals being studied at the 
present time, but certain studies which have been 
underway for a year or two will be briefly re- 
viewed. 

Pruit Crops. | 

Strawberries: Probably the outstanding advance 
in weed control with any of the fruit crops in re- 
cent years, involves the use of 2,4-D with straw 
berries. There are two major points of agreement 
among research workers in regard to 2,4-D and 
its use in weed control with this crop: (1) that 
2,4-D will control certain broad-leafed weeds and 
certain annual grasses usually encountered in pro- 
duction of strawberries: and (2) that most commer- 
ciel warieties will tolerate the minimum rate of 
2,4-D required for control of the susceptible 
weeds, 

In reviewing the literature to date, it seems 
evident thet recommendations in regerd to time of 
application, forwuls tion and rate of 2,4-D and the 
number of appolications will need to vary somewhat 
to take into account environmental and soil differ- 
ences. It has been noted that workers in the 
northern tier of states in the central and eastern 
part of the United States have had more success 
with weed control and minimum crop damage with 
2,4-D on strawberries than workers further south. 
This indicates primarily the importance of tem- 
erature and possibly moisture as major factors in 
determining the value of 2,4-D in strawberry 
culture. 

The di-nitrophenols, penta-chlorophenols, and 
potassium cyanste, ethyl xanthogen disulfide, sod- 
ium tri-chloroacetate, and iso-propyl phenylearbe— 
mate have been used with varying success in the 
contre] of certain weeds, but in general these 
chemicals used at weed killing concentrations were 
apt to cause mild to sever injury to strawberry 
plante. 

Grapes: There has deen some excellent work 
in the use of herbicides in vineyards, particularly 
in Hew York State with the di-nitrophenols by I. 

J. Sheulis of the New York Agr. Expt. Ste. and 

D. B. Dugan, Agsistant County Agent of Jamestown, 
New York. In addition most of the other available 
chemicals have been included in their studies as 
well as in studies in several other states. It is 
generally agreed that 2,4-D and 2,4,5-T formulations 
can not be used in or near a vineyard because of 
possible severe damage to the crop. 

Brambles: While there are no standard recom- 
mendstions on the use of chemicals to control weeds 


in these crops, there are several herbicides being 
used experimentally and in commercial plantings. 
One to two pounds, acid equivalent of 2, D appli- 
ed in late fall or very early spring, as a basal 
spray, has resulted in good to excellent control 
of susceptible broadleaf and certain annual grass 
weeds for six to eight weeks in the late spring 
and summer. Di-nitro sprays applied on the weeds 
and at the base of hardened canes in late July 

and early August have resulted in fair to good weed 
control for four to five weeks. Results to date 
indicate that 2,4,5-T and Sodium tri-chloreacetate 
should not be used to control weeds in raspberries, 

Apples: Probably the outstanding problem of 
weed control in orchards has involved the control 
of poison ivy. This problem becomes so critical 
in some orchards that it is almost impossible to 
get the crop harvested, and the problem of regular 
pruning of the trees is likewise rather hazardous. 

The standard methods of control of poison ivy 
in apple orchards involve the application of % 
pound of ammonium sulfate or 1 pound of sodium 
chlorate in one gallon water per 100 square feet. 
Sodium chlorate and ammonium sulfamate properly 
applied have never been known to damage apples on 
well drained soils. 

While 2,4,5-T, 2,4-D and combinations of the 
two chemicals have proven to be very effective in 
controlling poison ivy in apple orchards, there 
are certain risks associated with these materials. 
Both of the above materials have been used in apple 
orchards by horticulwrists as pre-harvest sprays, 
thinning sprays, and to retard early spring flower. 
ing. The concentrations of chemical used in the 
above procedures were usually much lower than that 
required for poison ivy control. Premature fruit 
softening, irregular flowering and foliage damage 
have resulted from these uses of 2.4-D and 2,4,5-T 
and while it is recognized that in poison ivy 
control there would be e minimum spraying of 
apple foliage, it is readily apparent that damage 
to the trees could occur. The difference in var 
iety response to these chemicals as evidenced by 
previous studies indicates that considerable re- 
search is needed before these herbicides should be 
used in the apple orchard, 

During the past season at the Ohio A,ric- 
ulturel Experiment Station at Wooster, Ohio, an- 
other rather interesting and specific weed control 
method was observed in the control of chickweed in 
an apple nursery. Approximately one acre of the 
nursery was almost completely matted over with a 
dense growth of chickweed to the extent that it 
was almost impossible to cultivate. Potassius 
cyanate, penta-chlorophenol, i1so-propylphenylcar- 
Damate, and sodium chlorate sprays were applied 
as a basal application (apples) and an overall 
ground spray to sections of the acre involved. 

The sodium chlorate application was suggested by 
Dr. C. J. Willard of the Agronomy Department who 
reported that he had been able to take chickweed 
out of alfalfa using 20 pounds of chlorate in 100 
gallons of water per acre in his studies almost 
20 years ago. Within a week to ten days follow 
ing the applicetions of the above chemicals, the 
sodium chlorate plot (20 pounds per acre) was 
completely free of all chickweed. Hone of the 
other treatments produced satisfactory weed con- 
trol. Hone of the treatments caused any visible 
damage to the buds or developing foliage during 
the balance of the spring and summer. 

Peaches. Cherries. Plums, and Pears: Sodius 
chlorate, 2,4-D and 2,4,5-T cannot be used to con- 
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trol weeds in peach, cherry, plum or pear orchards 
since these crops are very easily damaged with 
these chemicals. Spot treatments with contact 
rates of the di-nitrophenols and the pentachloro- 
phenols, as well as certain aromtic oils have 
shown some promise. However, the residual effects 
of the dinitro and penta-chlorophenols must still 
de determined. 

1 There has been a minimum 
amount of research reported on the control of 
weeds in plantings of ornamental crops. Dr. 
Pridham of the Department of Horticulture, Cornell 
University, Ithaca, New York, has probably studied 
more of the ornamental crop plants, their tolerance 
to herbicides, and the effective use of herbicides 
with these crops than any other investigator. Un- 
fortunately, much of this information has not yet 
deen published. Forestry and Conservation Depart- 
ments and Divisions of the Federal and State Gov- 
ernments have likewise been studying the use of 
herbicides in forest tree nurseries and also in 
control of weeds and brush in newly reforested 
areas. Since most of this work has been underway 
for such a short time, there have been very few 
comprehensive research reports published. 

It is interesting to note thet one of the 
most valuable sources of information in regard to 
tolerance of ornamental plants to the various 
herbicides is the summary by I. u. Melander on 
"The Reaction of Woody Plants to Formations of 
Various Chemicals" which is published in the Re- 
search Report of the North Central Weed Control 
Conference each year. While Dr. Melander and his 
research group are primarily interested in the 
control or eradication of many of these woody 
plants, their failure to control certain plants 
with a particular chemical opens the way for the 
use of that chemical as a selective herbicide 
where those plants are desired. 

While there are exceptions, it can be gener- 
ally stated that there are no universally accepted 
chemical weed control practices in field plantings 
of deciduous, broadleaf evergreen, narrowleaf 
evergreen trees, shrubs, vines, or groundcovers. 
This is unfortunate since there is tremendous need 
for supplemental weed control measures and the high 
labor cost and walue of these crops would allow a 
much greater expenditure for herbicides then with 
most any other of our crop plants. 

With some of the other ornamental crop plants 
such as annuals, biennials, perennials, and special 
crops as gladiolus, dahlia, tulip, etc. there are 
some herbicide practices which appear to warrant 
discussion. The use of pre-emergence contact sprays 
with no residual effect, appear very promising on 
direct-seeded annuals, bienniels, and perennial 
©Tnamental plants. The aromatic oils or potassium 
cyanate applied on weeds just before emergence of 
the crop plent would control the first flush of 
weeds and sllow the crop plant to develop for sev- 
eral weeks without weed competition. These same 
treatments would be just as satisfactory with the 
Spring planted bulbs, roots, or corms. It is 
important to remember that the surface soil moist- 
ure must be controlled for the best results with 
pre-emergence contact herbicides. If the surface 
soil dries out, the crop plant will usually emerge 
before the weed seedlings. 

Several investigstors have reported the satis- 
factory use of 2,4-D, di-nitrophenols, and potassium 
cyanate in the control of weeds in gladiolus plant- 
ings. Pre-emergence treatments appear to be the 
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most promising. 


Bursery Plant Beds: Probably the most satis— | 
factory method of weed control in plant beds in- 
volves the use of steam sterilization just prior 
to sowing seed or transplanting. Where this is 
not possible, the use of chemicals such as methyl 
bromide, chloropicrin, and others would seem to 
offer the most help in the control of weeds. As 
mentioned previously, where direct-seeded crops 
require a longer period for emergence than the 
weeds, pre-emergence treatment contact sprays can 
often reduce the weed problem considerably. 

Genera) Weed Control: While the average 
horticulturist is primarily interested in the 
control of weeds in his crop plantings, one of 
his most obnoxious and costly jobs is the control 
of weeds around buildings, roadways, fence rows, 
ditch banks, under irrigation lines, and other 
non-crop land. In some of these areas, it is ad- 
visable to eliminate all plant growth and this can 
be accomplished in most cases with chemicals which 
cost no more, and over a period of a year or two 
might considerably be less than the cost of labor 
required to do the job. On the other hand, in 
some areas it is advisable to retain some grasses 
for cover to prevent erosion. This can likewise 
be accomplished with certain chemicals, and will 
usually reduce the cost of ordinary methods of 
mowing, or using the scythe. 

At the university vegetable gardens at 
Columbus, Ohio, this past year all of the weeds 
under permanent irrigation lines were controlled 
through the use of Stoddard Solvent. It is ord- 
inarily necessary to spend about $.75 to $1.00 
to hoe out three feet by two hundred feet sections 
under each Irrigation line. This job is usually 
done three to five times during the growing season 
During the 1950 season, this same job was acconm- 
plished at a cost of $.35 to $.45 for each 200 
foot section by using Stoddard Solvent and apply- 
ing it with a four gallon knapsack sprayer. While 
the cost per treatment was reduced, it was not 
possible to reduce the number of treatments as 
compared with hoeing, but it did constitute ea 
major saving in cost of labor on twenty-five acres 
of irrigated land. 

There are many other examples in which che- 
ical treatments will reduce the cost of weed con- 
trol in the areas mentioned above, but time does 
not allow further discussion. It does seem that 
this phase of weed control might receive further 
study and result in a considerable saving of man- 
power on many farms. 

In conclusion I would like to point out that 
we have sufficient evidence to indicate that che- 
al weed control can be accomplished in fruit and 
ornamental plantings. We have much to learn; but 
we have come a long way in a few short years. 

When we begin to plan our weed control program in 
vineyards, orchards, and nurseries as we now plan 
our inseciticide and fungicide program; and when 
we begin to recognise that knowledge of weed spec- 
10 and their susceptibility to certain herbicides 
along with tolerance of the crop plant mst be 
considered in any herbicide program; and when we 
recognize that we must establish or wait for en- 
vironmental conditions to be most favorable for 
control of specific weeds with specific herbi- 
cides: and when we stop looking for miracles and 
begin to use chemicals as a supplement to our reg- 
ular cultural practices; then we will find that 
herbicides fit into horticulturel thinking just as 
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we blandly accept fungicide, insecticide, or any 
other of the generally accepted practices. 


MEW DEVELOPMENTS IN CHEMICAL WEED CONTROL IN CORN 
AMD OTHER CROPS 


R. T. Fuellemn 


It is interesting to note that the words "Hew 
Development" are included in the title of this sub- 
ject. Only a scant half-dozen years have passed 
since 2,4-D was first brought to the attention of 
the public, and only two years have passed since 
the Springfield meeting when the research and policy 
committee was rather cautious in making recommend- 
ations for the use of 2,4-D on corn. Perhaps they 
were wise in this policy. Io recommendations were 
made for soybeans because the committee did not 
feel that enough work had been done. The same holds 
true for the sorghum crop which is an important 
crop in some of our states. But, it is not only 
the new chemicals which are being used for weed 
control that belong in our program, but also the 
development of a more extensive use of some of the 
regular materials, or as most of us think of them, 
the "old" chemicals like 2,4-D, the dinitros, chlor- 
ates and others. In many ways the research commi- 
ttee of the Weed Control Conference has had a "bull 
by the tail” in that research could not keep up 
with public demands - now, it seems that research 
has caught up with the animal and has a better per- 
spective for the evaluation of old and new unter- 
ials, 

Research in weed control in row crops is div- 
ided into three major crops for the region; corn, 
soybeans, and sorghum. Other row crops are of 
major importance in localized areas; sweet corn, 
navy beans, cotton, and popcorn, to name a few. 

Some of these present special problems. Cotton, 

of course, is more of a problem of protection from 
2,4-D materials in the hands of the applier than 
most other crops, and we have had a number of cases 
of damage called to our attention this year from 
southern Illinois. 

Gorm. Corn, decause of its paramount import- 
ance in most of the region, has received the most 
attention from research workers. It also is the 
crop where both pre- and post-emergence treatments 
with various chemicals have been used and the re- 
sults more extensively reported. This paper does 
not discuss all of the work done during the past 
year, rather it is an attempt to bring out some of 
the results obtained by several experimenters using 
new formulations. Obviously it is necessary to 
limit the discussion and data to the results from 
a few stations. Also, some of the comparisons that 
are made include regular 2, -D materials, 

A number of chemicals used for pre-emergence 
treatments of corn appear to be rather effective for 
weed control. Certainly the soil types and clim- 
atic factors are of large importance in the effect- 
iveness of the materials for weed control and the 
demge, or lack of it, on the crop itself. The 
following chemicals are a part of those reported on, 
for pre-emergence and post-emergence treatments of 
corn: (1) 2,4-D isopropyl ester, (2) 3740 (Sodium 
endotholate), (3) Sodium 2,4-D ethyl-sulfate, (u) 
Dichloral urea (E. R. 41), (5) ACP 638 (2,4-D in 011). 
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(6) ACP 648 (Polyethylene glycol ester), (7) 40 
683 (Butoxy ethanol ester), (8) ACP 646a (Acetan- 
111d of 2,4-D), (9) Xanthogen disulfide, (10) 
THOSEP, (11) MCP-amine, (12) 3003 (Sharples), (13) 
Dow Preemerge, (14) LN 472 (Micronised 2,4-D), 
(15) 2,4-D amine, (16) 2,4-D buytl ester, (17) 
2,4—D sodium salt, (18) Sodium PCP, (19) IPC and 
(20) Chlore-IPC, 

This is a rather imposing list. It is only 
possible to select a few for discussion. Xantho- 
gen disulfide was ineffective in weed control at 
the rates applied, i.e. 7.5 to 20.0 pounds per 
acre. Dow Preemerge has provided a fair control 
of weeds, both grass and broadleaved types, when 
applied at 8 pounds per acre, although in some 
cases a reduction in yield occurred. The MCP 
amine, ACP 648, ACP 638, ACP 472, ACP 683 all gave 
good control of weeds at the one and two pound 
rates, with little or no damage to corn or reduc- 
tion in yield. Four pounds an acre, particularly 
of ACP 683, did cause reduction in corn yields. 
The 3003 material did not effectively control 
weeds. Dichloral urea at 4 and 8 pounds an acre 
was about as effective as 2 pounds of 2,4-D in the 
control of weeds. It may be pertinent here to 
remind the reader that research workers are not 
entirely in agreement as to the best time of appli- 
cation for pre-emergence treatment of corn, and 
the effectiveness of a given material for weed 
control without damage to the crop may depend upon 
the timing in relation to moisture and temperature. 
Recent work indicates that 2,4-D applied at one and 
two pounds an acre followed by irrigation my 
Cause serious damage to the germination by carry- 
ing the chemical down to the seed. This means 
that in any pre-emergence treatment the applier 
needs to recognize the hasards. Cultivation can 
not be entirely replaced by chemicals as indicated 
dy C. J. Willard in his summary. Preliminary date 
from 0. I. McKibben shows that ACP 648 and ACP 
636, Preemerge and 2, L D amine all provided good 
control of weeds, using both pre- and post-emerg- 
ence treatments. However, corn yields were approx 
imately 40 percent lower than where pre-emergence 
and one cultivation were used. 

Post—emergence treatment of corn, with the 
exception of inbreds and possibly certain hybrids, 
is almost a standard farm operation in some areas. 
Usually the 2,4-D amine and/or ester is used. The 
low rates of application make operation relatively 
cheap. Our concern in this report is to assess 
the value of some of the new materials mentioned 
previously, for t-emergence treatment of weeds 
in corn. ACP » ACP 636, n 472 and the iso- 
propyl ester at rates of 1/2 pound an acre gave 
good early control of all weeds. In some cases 
applications of 1 and 1 1/2 pounds gave good con- 
trol of weeds until late in the summer, tut caused 
considerable distortion, brittleness and breakage 
of the corn. Finerty of Nebraska used Dow Pre- 
emerges, Z. H. fi, I. Chloro-IPc, S od ius 
2,4-D free acid, and 2,4-D amine in place of the 
last cultivation for the control of grass weeds. 
Dow Preemerge at 6 quarts an acre gave 60 percent 
control of grass weeds. This was the best control 
obtained from any of these materials. IPC mater 
fale caused stunting of the corn. Lee and Oyer, 
using the isopropyl ester, polyethylene glycol 
ester, and 2,4-D amine at 1/8, 1/4, 1/2, andl 
pound of acid an acre, obtained excellent weed 
control at the 1/2 and 1 pound rates. Some dis- 
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tertion and damage occurred, and was most severe 
with the polyethylene glycol ester. F. ¥W. Slife 
compared the isopropyl ester and the polyethylene 
glycol ester using two applications at 2-3 and 
10-12 inches in height. Rates were 1/4, 1/2, 1 
and 1 1/2 pounds an acre. The polyethylene ester 
was slightly more effective in control of weeds. 

The low volatility 2,4-D materials have not 
Been fully evaluated and much more research is 
necessary before the results can be coordinated | 
and their value assessed. At the present time 
2. D amine, esters, and salts are still the most 
reliable herbicides of this type. 

Boybeans. It is not necessary to state the 
post-emergence treatment of soybeans with chen- 
feals is not a recommended practice. 

Date from previous work indicate that the 
soil type is of even greater importance with soy- 
deans than with corn. This is apparently due to 
the type of growth of the bean plant. Beans, as 
well as some other legumes, emerge by pushing the 
cotyledons out of the soil. 

The materials used are included in the list 
given for the corn report, with the exception of 
polychloro-aryl-alkyl-carbonate (Goodrite 3947) 
and maleic hydrazide. 

Dow Preemerge, ACP 638, ACP 648, Sharples 
3003, 2,4-D amine, 2,4-D free acid, and . H. #1 
all gave good control of broadleaved weeds in pre- 
emergence experiments. G. I. McKibben reports 
that with a single cultivation weed control was 
excellent, however, the materiale used caused 
stand reductions and stunting in all cases except 
with the Dow Premerge. Lee and Oyer reported on 
pre-emergence treatment effect of several chemicals 
on soybeans. Using 2,4-D isopropyl ester at 1.5, 
2, and 2.5 pounds an acre, polyethylene glycol ester, 
1 3740 at 2 and & pounds, Most at u, 6 and 8 
pounds, and Goodrite 3947 at h gallons an acre, 
they found that the DNOSEP at 4 pounds caused only 
slight injury. The 8 pound rate caused dwarfing 
and stand reduction. c 3740 caused no stunting 
or stand reduction. Stanisrud and Bakke reported 
on a series of experiments with soybeans, using 
ACP 571, IN 472, 2,4-D triethyl amine, 2,4-D 
butyl ester, ACP 683 and ACP 646a. All were used 
at one and two pound rates. At the one pound rate 
weed control was about 50 percent and at the two 
pound rate it was 80 percent. Dow Preemerge, at 3 
and 6 pounds, and I. H. #1 and #2, at 2 and h pounds 
were used in addition to those listed above on late 
planted soybeans. All of the treatments with 2,4-D 
and B.H. $1 gave very good weed control. ACP 66 
gave no weed control, nor did it cause any reduction 
in yield. Heavy doses of . H. 1 caused some stunt- 
ing of soybeans. 

. W. Slife applied several chemicals just as 
the soybeans were ready to break the soil crust. 
Weed control was good except on plots treated with 
Sharples 3003, maleic hydrazide and IPC. The 2,4-D 
materials at 2 pounds and the dinitro material 
caused severe damage, and as indicated in the 
following table, the damage was permanent. 

Although time did not allow for analysis of 
these data, it would appear that the 2 pound rates 
of application of the 2,4-d chemicals and the 
12-quart rate of application of Most were sigi- 
ficantly lower. 


Rate an Yield 

Material used secre 
Sharples 3003 u 1b. 27. 6 
Male ie hydraside 8 1b. 26.1 
IPc 8 1b. 25.6 
1 16 1b. 25.0 
2,4-D amine 2 1d. 21.6 
APC 638 2 1b. 19.8 
APC 648 2 1d. 20.3 
APC 638 1 1b. 2.1 
APC 648 1 1b. 27.0 
2. LD amine 1 1b. 26.4 
INOSEP 12 quarts 23.6 
Check 27.3 


Sorghum: Available data on the use of chemicals 
for weed control in sorghums were limited to ab- 
stracts submitted to W. C. Elder of Oklahoma. 

This summary is contained in the research report 
and a second report here is superfluous. Differ- 
ential varietal responses to 2,4-D chemicals seem 
to indicate that any recommendations for the use 
of 2,4-D mst take into consideration the variety 
and the use of the crop whether for grain or fod- 
der. Ader makes the observation that several ab- 
stracts indicated that sorghums may be injured or 
killed at any stage of growth. 

In conclusion, it would seem desirable if 
the Weed Control Conference committee would assign 
series of numbers to groups of related chemicais. 
Any report, to be intelligible to the listener or 
to the speaker, is difficult to present, without 
becoming enmeshed in a mass of ortho, glycol, 
ethyl, and other definitive words. 


NEW DEVELOPMENTS IN CHEMICAL WEED 
SOMTROL IN SMALL GRAINS 


. R. Fraser 


It would appear from a study of the abstracts 
submitted to me that this past season has produced 
no really outstanding developments such as we have 
seen occur every year since 1944, My first 
thought, therefore, was that here indeed was a new 
development. This is not said in an attempt to be 
humorous but to emphasize a very definite fact - 
1950 has been a year, not of major changes but one 
of confirmation and one of consolidation. One can 
not help but feel that recommendations, at least 
for 2,4-D are passing from the fluid stage into 
the "gel" stage. 

The recommendations for 1951 for Western 
Canada, at least, bear me out in this statement, 
for at our recent Conference rates and recommend- 
ations for 1951 differ very slightly from those 
of 1950. In other words, it now appears as if 
general rates and recommendations for use of 
2,4-D for weed control in small grains has been 
somewhat finalized. This in itself will tend to 
create in the farmer an even greater degree of 
confidence in the process of weed control by chem 
icals and will in the mind of the extension worker 
create a feeling of security when he makes a 
definite recommendation. 


If there are any doubts as to the confidence 
farmers have accumilated in 2,4-D, the figures on 
treated acreage should serve as an assurance. Farm 
ers in the three Canadian Prairie Provinces, i.e., 
Mani toda, Saskatchewan and Alberta, have treated 
this past season no less than 13,566,000 acres 
(which is 33 1/3 of the seeded acreage) as compared 
to 500,000 acres in 1947. This past year we have 
seen an increase of nearly million acres in our 
Prairie Provinces which increase is almost entirely 
on cereal grains. This would certainly have been 
even greater had weather conditions been normal in 
the spring grain area. My best information on 
some of the North Central States concerned primarily 
with small grains is that the acreage treated has 
not increased to any great extent. The reason again 
is primarily one of abnormal growth conditions. It 
ie sufficient to say that any increase we have had 
in the face of unfavorable weather conditions augurs 
well for the future of chemicals in the spring grain 
area and that this confidence in chemicals is a 
DOteworthy development. 

It is of interest to note, moreover, that in 
Canada at least, 89% of this year's treated acreage 
was sprayed with ester and the remainder almost 
entirely with amine, as shown by H. I. Wood's survey. 
Farmers have developed a very strong preference for 
esters. Sodium salt is not recommended in Western 
Canada. 

Turning to more concrete developments, I should 
like to say a word about control of wild cats with 
chemicals. This weed is one of the major pests in 
the grain growing areas of the North Central States 
and the Prairie Provinces. There is no doubt that 
all Western Canadian workers consider it the weed 
responsible for more loss of income on the farm 
than any other. The Regearch Committee of our West- 
ern Canadian Conference spent considerable time 
in discussing the wild oat problem. Their main 
conclusion was that we know how to control wild oats 
by cultural measures but that in the area where this 
weed is peculiarly adapted, farmers would be forced 
to make some alteration either in their rotation or 
in the procedures and timing now employed in their 
present rotation. There is still no chemical that 
will select wild oats from standing crops of wheat, 
oats or barley but some workers show that it may be 
possible to control wild oats in flax by either post- 
or pre-emergence treatments. Foster of Regina shows 
that TCA at 20 lbs. per acre applied to Royal flax 
immediately after seeding reduced the wild oats by 
50% and the flax dy 10% only. ‘This application also 
controlled wild mustard. Knowles of Ottawa reports 
that a 50 1b. pre-emergence treatment with TCA on 
wild oate in flax resulted in 100% control of wild 
oats with only slight injury to the flax. Other 
workers also show that there is still a great possi- 
bility here but are understandably still cautious. 

The control of green foxtail (Setaris viridis) 
moreover, may become a serious problem in future 
years. This annus] grass, like wild oats, takes a 
heavy toll and is definitely on the increase. Here 
again control in growing crops is limited to non- 
erases species. MacDonald, Zinter and Slough in 
trials in North Dakota and Minnesota show that this 
weed can be adequately controlled in flax by post- 
emergence treatments with TCA, The use of 10 lbs. 
ef TCA in 10 gallons of water per acre resulted in 
99% control of green foxtail. When addition of u 
ozs. of acid of an amine was added to the TCA the 
mixture controlled wild mustard with a drop in con- 


trol of green fortail of only 2%. 

Lese enthusiasm is shown for maleic hydraside 
for weedy grasses in flax as it appears that flex 
is not as tolerant to this chemical as to TCA. 
Where selectivity is not required, however, asleic 
hydraside is being received with considerable en- 
thus ass for certain grass species. 

It is apparent, however, that a great deal of 
work remains to be done on this phase of weed con- 
trol but this is a new development which, if it 
bears fruit, will be of major benefit to flax 
growers. The greatest deterrent to flax growing 
is the resultant weed problem, not the least of 
which is grass weeds. 

The work being done with MCP on small grains 
and legumes bears watching. While the subject of 
legumes is outside the sope of this paper we can 
refer to work on flax and cereals. Dunham and 
Robinson of Minnesota sprayed two varieties of 
flax with u ozs. of 2,4-D amine and with 2,3, 4 
and 6 os. of MCP per acre. They indicate that no 
significant differences resulted in yield between 
different dosages and chemicals but added that 
more mustard was killed by h os. of MCP than by 
u oss. of 2,4-D, They did state that 6 os. of MCP 
twisted the flax, delayed flowering and shortened 
ite height but there was no equal rate of 2,4-D 
with which these results could be compared. Chubb 
and MacKey of Portage la Prairie support that in 
1949 neither 4 ots. nor 12 oss. of sodium salt of 
MCP caused visible damage to Liral Dominion flax, 
a fibre variety. Neither yield nor quality of 
line or total fibre nor yield of seed was in any 
way affected. Other workers seem to feel that 
flax indicates greater tolerance to MCP than to 
2,4-D and thet such indications demand further 
investigation. 

Without going into detailed reports, I would 
like to emphasize a new development in recommend- 
ations for Western Canada for 1951. This recen 
mendation is based on 2-3 years work and is a 
precautionary statement as regards the oat crop. 
The statement reads as follows: “Oats appear to 
be more sensitive to 2,4-D than wheat or barley. 
It would be advisable to.use the lower recommend- 
ed rates." There is sufficient evidence on hand 
now to warrant such precaution, and the statement 
is good advice to those contemplating chemical 
weed control in oats. 

Work on fell planted wheat has pretty much 
confirmed that of 1949. In most cases yields were 
reduced by fall treatments, particularly at the 
early growth stages but that spring treatments were 
safe provided the "joint" or boot stage was 
avoided. This is not a new development unless 
confirmation can be considered as such. 

I feel that mention of two of our most wide- 
spread perennials is in order here. Perennisl sow 
thistle and Canada thistle are widespread over 
most of the grain growing areas of the Great Cen- 
tral Plains. About two years ago, it was realised 
that 2,4-D recommendations for speedy and complete 
eradication were sometimes misleading and faulty. 
We were forced to recommend a compromise or control 
treatment in the hope that such chemical contrel 
supplemented by fall tillage and good fallow 
practice would eventually lead to a far greater 
degree of control than was being obtained by culti-. 
vation alone. 

This year, more than ever before, it has been 
demonstrated that if a combination of chemical and 
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tillage practices is conscientiously applied over 
@ period of 2-3 years, complete eradication will 
result. We have been shown by farmers this year 
that these two troublesome perennials gan be erad- 
feated with less effort than by tillage alone and 
that over large tracts of land these weeds can be 
completely removed. Some workers may feel that 
the problem of large scale eradication is still 
insurmountable, especially in northern areas where 
euch thistles appear to be mor» ecologically adapt- 
ed. We can, however, give recommendations now with 
more assurance that a far greater degree of mass 
control can be obteined in spring grain areas than 
was ever deemed possible. I consider this new 
attitude of the farmer and extension worker toward 
the eventual eradication of these two perennials 
one of the most outstanding developments of this 
past year. 

Another factor which should be recognized is 
the fear of a wholesale increase in those weeds 
resistant to 2,4-D. We have been warned by ecol- 
ogists that such increases may well occur and a 
few abstracts now refer to a definite increase in 
resistant weeds such as wild oats and green fozx- 
tail, This development of thought as regards in- 
crease of resistant weeds has gone far beyond any 
proof of tts actual occurrence. However, many 
farmers are now asking if they will eventually de 
faced with a bad weed problem, or worse, if they 
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continue to remove some of the competition from 
these weeds. I feel that such will not be the 
case because our experience is that 2,4-D not only 
points up weeds that are susceptible but just as 
forcibly reminds the farmer when he views his 
sprayed fields that many are resistant. One of 
the important factors in controlling a mixture of 
species is that the controls necessary for one may 
actually improve the competition capabilities of 
another so that it would seem logical that a re- 
duction in numbers of species might in itself be 
of advantage. 

Changes in rotation and tillage practices 
may be found necessary but the changes need not 
de any more abrupt or severe than for a mixture 
of species. While I cannot speak with any auth- 
ority as an ecologist, I feel that the farmer who 
is progressive enough to use 2,4-D over a long 
enough period and with such effort as to remove 
some competition is going to be progressive and 
wise enough to see that the resistant ones don't 
drive him out. 

To the best of my knowledge, these few 
points represent developments in chemical weed 
control in small grains and while not outstand- 
ing will take their place in the final con- 
solidation of recommendations in the years to 
follow. 
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MULTIPLE USE OF FARM SPRAYING BQULPMEWE 
O. I. Berge 


The farmer who is selecting spraying equip- 
ment for his farm today will be wise to take an 
inventory of the spraying requirements on his farm 
and look into the future at the rapid strides de- 
ing made in chemical industry for the development 
of aids to more profitable farming. He should er- 
amine each spraying job for the optimum pressure, 
volume, agitation, corrosive or abrasive nature of 


chemicals, crop clearance, tread spacing which is 
required, and then look for spraying equipment 
which has the flexibility to handle all of these 
Jobe. Assuming he can find such a piece of equip- 
ment, he should next determine if it is the most 
economical choice by comparing the investment re- 
quired with a cheaper but less flexible piece of 
equipment and the cost of hiring specialised jobs 
performed. 

Let us examine a list which is by no moans 
complete, but presents an analysis of the major 
spraying requirements on a midwest diversified 
farm today. 


Use Common Material Pressure Range 
Whitewash Lime Hydrate 40 = 250 
Casein Powder 40 = 250 
Orchard DDr 
lime Sulpmr  ) 300 = 600 
Arsenate of Lead) 
fire Water 400 
Weeds Dinitro 50 - 100 
2,4-D 30 = 100 
Sulphuric 4014 50 = 100 
Salt 50 100 
Stoddard Solvent 50 = 100 
Brush 2,4-D 30 = 250 
2. u. 5 
Insect 
Alfalfa Seed DDr 
Production Chlordan, Toxzaphene 35 - 100 
Corn Borer DDr 35 - 100 
Grasshopper Chlordan, Toxaphene 30 - 100 
Barn Fly Methoxychlor or 
Lindane 30 — 50 
Cattle Fly DDr 80 
Cattle grub and Dt 
110 Rot oenone 
Sheep Ticks Rotenone 60 = 350 ) 
Hog Mange B. H. 0. & Lindane 50 = 150 
Misc. Vegetable Crops 
Potatoes 
Canning Peas 


Livestock Sanitation Various Disinfectants 60 - 150 


Very abrasive to gear type pumps 
Less abrasive 


Abrasive - Require 4-10 gm. pump in farm non-commer- 
cial use 


High pressure fog. larger pump better, but even 
7-10 gpm. effective 


1 requires 8-12 gpm. pump for 20 ft. boom 

2 

Requires acid resistant material in sprayer used in 
vegetable weed control 

Used in vegetable weed control, chiefly with red beets 


Damaging to rubber parte--Used in weed control in 
carrots 


50 - 100 gpa. requires 8-12 gpm. pump for 20 ft. boom 


20-25 gpa. preferred, especially with wettable powders. 
Vet table powders need agitation and are mildly 
abrasive. Use of emulsion forms reduces screen 
clogging problems. Some solvente are damaging to 
rubber parts. 


350 
4 Dust preferred in Wisconsin because of weather 


Spreving Equipment for Weed Control 


Others will cover the subject so here I need 
only remark that the low volume possibilities with 
2. D have largely determined the design of many of 
our sprayers. Many have assumed that because 2,4-D 
could be applied et low volume, the sprayer need 


have volume only for 2,4-D. ‘This development, which 
is quite natura] in a highly competitive business, 

ie regrettable in that some of the flexibility of the 
sprayer is lost. It is conceivable to me that in the 
future we my have new materials as at present we 
have the Dinitro materiale in weed control which are 
desirable under certain conditions but require high 
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volume in order to avoid crop injury. With spray- 
ing equipment that has pump boom and hose capacity 
for at least 75 gpa. we have enough more flexibil- 
ity that a wider range of chemicals can be used 
successfully. 


Ineect Control 


This is a province of sprayer use which is of 
tremendous significance to the farmer. New che- 
icals, as in weed control, have made the control 
of insects easier and more effective. Take the in- 
stance of grasshopper control where formerly the 
practice was to spread poison bait when this scourge 
appeared, today you can put some chlordane or tox- 
aphene in your sprayer, add water, and drive out to 
meet them. The new chemicals are more effective de- 
cause they kill by contact as well as internal 
poisoning. Pressures required are low, forty to one- 
hundred pounds, with volumes of 20 gallons per acre 
preferred. In this comection it should be noted that 
most insecticides are not translocated as some herbi- 
cides are, and therefore require slightly higher 
rates for application to adequately protect foliage. 

Barly spraying where the insect first appears 
around the grass borders of fields is the most ef- 
fective control technique. Equipment requirements 
are readily met by either low or high pressure 
sprayers which have a field boon. 

Modern insecticides are available as wettable 
powders, emulsions, or solutions. Wettable powders 
tend to be abrasive, require agitation, and begin to 
be troublesome with no szle clogging when used in con- 
centrated sprays. Emisions are used in concentrat- 
ed sprays, but may present difficulties with rubber 
parte, such as hoses or impellers. They mst also 
be selected with care for plant use to avoid crop 
damage from the emlsifier used in the formation, 
which im some cases is more damaging than the 
insects. 

Ply control is a profitable use for spraying 
equipment, both from the standpoint of human and 
animal comfort. The mterials used, Methoxy chlor, 
lindane, and DDT are not particularly abrasive to 
pumping equipment nor are the volume and pressure 
requirements severe. This is readily seen from the 
recommendations for barn spraying which call for one 
@ lion per 1000 sq. feet. This low rate of pumping 
can be met by any spraying equipment capable of 2 or 
more gllons per minute. Low pressures rather than 
high are preferred to avoid excess atomization which 
would be breathed in by the operator. The returns 
to the dairy farmer in increared comfort and produc- 
tion of his animals will pay the cost many times over. 

While fly control does not require high pres- 
sures, grub control as practiced on beef cattle does 
and a high pressure sprayer is alle for here. In 
Wisconsin, because of severe weather when the spray 
mast be used to be effective, dusts are recommended 
for grab and lice control. Control of the tick on 
sheep also requires high pressure. 

Whitewash is perhaps one of the oldest uses of 
@ sprayer. The material applied has usually been 
straight hydrated lime alone and water with small 
amounts of salt and glue. In recent years some of 
the forms ofmilk-casein are being adapted to this 
purpose. Whitewash mikes some rather rigid re- 
quirements on a sprayer. The pressures are not 
especially high, anything from 50 to 250 pounds is 
used, with the higher pressures preferred by cus 
tom men, but the material is abrasive and has 


always called for essentially orchard type of spray- 
ing equipment, that is, the plunger or pision pump. 


Orchard Spraying 


Practically every one of our midwestern farms 
have or should have an orchard of 25 to 50 trees 
to raise fruits for their own enjoyment. The idea 
of raising fruit for the maggots and scab appeals 
to no one. The spray program for complete control 
of such insects is a rigorous one calling for 
seven to twelve sprays per season. A few farmers 
own their own equipment; others pool ownership or 
hire a spray operator to spray their trees, but 
generally they are neglected. Spray pressures for 
orchard work generally call for 250 to 450 pounds 
with large scale commercial orchardists using 600 
and 600 psi. Here, as in whitewashing, the abra- 
siveness of the chemicals plus the pressure 
dictate the choice of pumping equipment and plung- 
er style pumps are practically universal. The 
heavy nature of some of the spray chemicals such as 
arsenate of lead calls for good agitation to min- 
tain the spray uniform. This is always of the 
mechanical power driven paddle type which is far 
more efficient than hydraulic agitation, 


Corn Borer 


Corn borer control by use of the farm sprayer 
presents another profitable use. The chief diffi- 
culty here is clearance. DDT, the chief material 
used, may be applied as a wettable powder or in 
emalsion forms. The emuslion forms are slightly 
more expensive but are less troublesome when ap- 
plied at reduced rates of 10 20 gpa. with 811 
nozzles. Low pressures, 40 - 100 psi. are proving 
reasonably effective. First brood spraying starts 
about the time the corn is thirty-six inches ex- 
tended leaf height. Prior to this time it is con- 
sidered uneconomical. It is apparent that we need 
clearance on our sprayer which is at least equal to 
that of the cultivating tractor. Later applica- 
tions will require special high clearance machines. 
One well-timed application for the early brood has 
often proved highly profitable for the feed corn 
producer while not giving complete control. Es- 
sential qualifications in a snrayer for corn borer 
control in addition to clearance are that it have 
a row crop boom or a boom which can de adapted to 
a new crop, that it have a height adjustment which 
permits getting well above the corn (to spray 
thirty-six inch extended leaf height corn, boom 
will be carried at about forty-two to forty-eight 
inches). Inasmch as row spacing varies, it is 
important that ite nozzle spacing be capable of 
variation to center well on rows. Thus, a boom 
with nozzles set on twenty inch centers would be 
perfect for forty inch rows but would be sixteen 
inches off center on the outside rows of an eight 
row boom. This would be most serious to the 
custom applicator, who has the problem of spraying 
corn planted by many different farmers at various 
spacings. 


Legume Seed Production 


Insect control on legume crops is one of the 
relatively new uses for a sprayer on the farm and it 
may become one of the mst profitable; leaf hoppers, 

— Spittle bugs, grasshoppers, and crickets are some 


of the many insects which interfere with seed pro- 
duction of these valuable legume plants. In Wis- 
consin experiments, seed production has been dou~ 
bled and tripled with a spraying program combined 
with adequate fertilizer and pollination insects. 
Chemicale used are chiefly DDT, Chlordan and Tox~ 
aphene, pressures 40 psi, and volumes 10 to 20 gpa, 
with 20 gpa. preferred. This uses the ordinary 
broadcast spray boom. Spray applications mst be 
timed to avoid bloom time when bee life would be 
injured and under present regulations, the hay can- 
not be fed to dairy cattle. If this regulation of 
the Food and Drug Administration is cleared up, the 
spraying of regular hay crops may prove profitable 
since present evidence indicates yields can be sub- 
stantially increased. At present the residue which 
ie deemed poisonous mikes it inadvisable, unless 
starvetion conditions for cattle are threatened. 


Application of Liquid Fertilisers 


New processes are now being tested which pro- 
mise to produce liquid nitrogen fertilizer at a 
lower cost than gramlated types. If the economic 
adventege materialized, the practice of applying 
the liquid fertilizer as a top dressing to pasture 
and hay crops will become of considerable signifi-~- 
cance, 


Tire Protection 


Fire protection with a high pressure (400 
pounds) orchard sprayer and an orchard gun for 
isolated farms or those not within a fire protec- 
tion district is one of the interesting sidelights 
of the mltipurpose use of spraying equipment. 
George Amundsen of Michigan State College has pre~ 
pared a very interesting publication on this sub- 
ject. The effectiveness of this farm fire fighting 
unit is dependent upon getting to the fire quickly 
and upon the fire smothering and heat absorbing abu- 
ity of high pressure fog. Mr. Amundsen cites the 
results of demonstrations where sizable fires were 
quenched within a few seconds with thirty to one- 
bundred gallons of water. This kind of water use 
is adapted to the farm supply. (In 90% of the cases 
water is the limiting factor in fighting farm fires. 

In order to be effective as a fire fighting 
unit, the supply tank must be filled with water at 
all times, even in freezing weather. This means 
antifreeze protection which can be done at low 
cost with calcium chloride solution. The sprayer 
mast be ready to go at a moment's aotice, which 
means parking it in a readily accessible location 
and checking the engine and pump unit about once a 
month for mechanical operating readiness. 


Cleaning of Sprayer Important in Multi-Purpose Use 


Cleaning of the sprayer to remove the herbdi- 
cides residues which may damage desirable plant life 
when the machine is used in insecticide work, as well 
as the removal of insecticide residue which my be 
harmful to animals in pastures when doing weed con- 
trol, is a mst when milti-purpose use is conten 
plated. To this end memfacturers of equipment 
should design access to all parts of the equipment 
subject to spray liquid content. This includes 
such things as end plugs in booms, and man~holes in 
tanks which permit passage of a brush to scour the 
surface. 


Information on the use of materials te neutral- 
ize herbicide residues is contained in the publica- 
tions of most state colleges. 

Examination of the pressure requirements shows 
us that the maximum pressure requirements are need- 
ed for orchard spraying, fire protection, and 
cattle grub, maximum volume requirements are found 
in general field spraying for some chemicals re- 
quiring a 100 gpa fate. Agitation requirements 
are most severe in orchard spraying, but adequate 
agitation is desirable in a great many other jobs 
where wettable powder forms of insecticide may be 
used. In this connection, it should be observed 
that the mst efficient agitatica ie of the mechan- 
ical type with power driven paddles or impellers 
in the tank. While no exact data is available on 
the effectiveness of hydraulic agitation which is 
the type provided by the by-pass, a California 
Publication states that 30 gpm. at 100 psi. is 
needed to provide adequate agitation for a 250 
@llon three foot diameter round bottom tank and 
30 ~- 40% more is needed in a flat bottom tank. 

This volume is far above the output of most of our 
farm sprayers. 

At present the most corrosive or abrasive ma- 
terials sprayed are found in whitewash and orchard 
spraying. Clearance and row spacing are determin- 
ed by corn borer control. In this matter of clear- 
ance for corn borer control, we mst draw a line 
to separate a special purpose from a general pur- 
pose sprayer. The special high clearance self- 
propelled corn borer sprayer would be important to 
a man raising a great deal of corn, or doing cus- 
tom work, or to the sweet corn camer or seed corn 
grower. It might otherwise be just as flexible to 
handle general fiold spraying, but would not be 
well adapted to orchard work, The high clearance 
trailer, however, which has arched axles with 
clearance equal to that of the farm tractor can 
frequently be used for first brood corn borer con- 
trol. The unit mst be equipped with a head hose 
line and a boom capable of height and nossle spac- 
ing adjustments to meet variable spraying require- 
ments from row crop weed control and corn borer 
control to general field spraying, perhaps even pre- 
emergence spraying. 

These then are the requirements. Now what type 
of pump unit will this be. We notice that the most 
severe spraying conditions, high pressure, abrasion, 
and agitation are encountered in the orchard spray- 
ing, whitewash field, and we can draw from this ex- 
perience in selecting equipment. The orchard spray- 
er and whitewash unit has for years been a piston 
or plunger type positive displacement pump with a 
power driven agitator. These units are capable of 
the high pressure required in orchard and white- 
wash, fire control, cattle grub spraying, but by 
suitable pressure control devices of the by-pass or 
unloading type can be adapted to low pressure work. 
Their chief disadvantage lies in higher cost and 
in the surging of pressure associated with a piston 
type pump. These pulsations of pressure can be 
dampened out somewhat by a suitable air chamber and 
are not basically objectionable. 

While the piston or plunger type units undoubdt- 
edly have the greatest overall flexibility of all 
things considered, the farmer can be careful in sel- 
ection of chemicals to avoid abrasives or those re- 
quiring severe agitation use one of the so-called 
low pressure sprayers over a considerable range. 


Thus as he analyses the spraying requirements 
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on his farm, he may find that a low pressure unit 
can handle most of his requirements and he can hire 
specialized work performed. 

The alliance of chemistry and equipment manu- 
facturing industry with agriculture in the fight 
against the insect peste and weeds which threaten 
man's daily bread has reached a new height which I 
am sure is going to expand even further. Thus, the 
farmer of tomorrow will find that the sprayer is 
Just as important an item of his farm equipment as 
the plow or the harrow is today. 

Results obtained through use of a weed sprayer 
depend upon a thorough knowledge of materials and 
Plant reactions, application rates and techniques. 
Where competent custom workers are available who 
know how to use chemicals, have good equipment, and 
Will do the job at the proper time, the best choice 


may be to let the custom worker do the job. The 
chart can be used as a check on custom rates since 
whenever the cost of custom work exceeds the cost 
of ownership, then ownership becomes profitable. 

To use the chart, first determine the number 
of hours use a weed sprayer would have on your 
farm, include insecticide application for barn or 
crop as well as weedicides. Read along the bottom 
of the chart to the hours of use, then follow the 
vertical line up the chart until it intersects one 
of the curves representing the cost of the sprayer. 
Follow the horizontal line intersecting this point 
to the left column which gives the cost per hour. 
If this cost is less than custom rates, ownership 
is profitable but may not be advisable unless you 
will take the time and energy to learn how to do 
a good job. 


COST PER HOUR OF USE OF WEED SPRAYER 
Includes $1.75 for Man and Tractor 


9. 00 
Five year devreciation 
500 hour life 
40% repair in life of 
8.00 machine 
7.00 |_\ 


6.0 \ 


s.00 | \ 


4.00 


2.00 — 


20 4O 


60 


80 100 120 


Hours of Use Per Year 


Prepared January 18, 1949 - O. I. Berge 
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EQUIPMENT AND METHODS OF AEROPIANE APPLICATION 


Introduction 


The agricultural use of the airplane got under- 
way in 1923. For the first 18 years or a little 
longer, the major part of the work was confined to 
dusting with insecticides and fungicides. In the 
early 1940's spraying started to come into the 
picture. Spraying was first confined to insecti- 
cides and fungicides. With the first selective 
weed killers, such as the dinitros, the airplane 
did not prove successful, due to the high gallon- 
age required. With the advent and development of 
2,4-D the aircraft made amazing strides in the 
field of agricultural use. 

There are many types of dusting equipment on 
the market. The last few years has seen a change 
to better designed venturés with more thought given 
to a wider and more even spread, and with less 
stripping directly under the airplane. Dusting 
with 2,4-D for weed control by airplane in diver- 
sified farming areas has proven very unsuccessful, 
due to the drift hazard. Airplanes were used in 
dusting and spraying of DDT during World War II. 
Aerial spraying rapidly came to the front with the 
advent of 2,4=D tons, until now, in many parte 
of the country, the airplane is a very necessary 
part of weed control equipment. According to the 
last estimate there are approximately 5000 air- 
planes equipped for agricultural spraying and 
dusting in the U. S. These range in size from the 
smallest, which hauls 400 pounds of dust, or 40 
ga llone of spray liquid, to the largest, which can 
haul 9000 pounds of dry material or up to 2000 
gellons of liquid spray. The largest percentage of 
airplanes in use fall in the Cub, Aeronca and 
Stearman class. The largest percentage of airplane 
sprayer operators are in the one, two or three 
airplane class. These operators are usually air- 
port manager, local business men, or farmers who 
have the proper equipment to take care of the major 
part of the weed control work in their imuoediate 
locality. This type of operator usually has spray 
equipment that is easily installed or removed from 
the airplane to enable him to use the ship for 
other flying the remaining months of the year, as 
the av local spraying season may run from two 
weeks to 6 months, or more, depending on the sec 
tion of the country and the aggressiveness of the 
operator. This type of operator is usually 4 
qualified pilot himself and his other pilots are 
usually local boys who know the country, crops, 
conditions, and most of the farmers that they 
spray for. The local onerator usually does his 
own contact work, such as booking, checking and 
collecting. There is usually maintenance avail- 
able so that his equipment is in first class 
condition. 

The other type of commercial spray operator is 
the large operator who may own or contract any- 
where from 5 to 50 airplanes. This large operator 
has many problems that do not trouble his smaller 
competitor. He mst have large acreages, which in 
turn call for a commlicated and expensive contact 
system with advance men doing the bocking and in 
many cases collecting deposits. His equipment is 
usually the type that is permnently installed 


therefore, to keep it busy, he mst be contimally 
moving around the country. It is always a problems 
to get and to keep competent pilots, because of the 
fact that the work my be spotty. Hie major pilot 
pay is based on the volume of work done. There may 
be a small guarantee, but the pilot is usually paid 
on a "no work, no pay“ basis. Spraying is usually 
done far from the home shops so that maintenance 
is at a minioum. The large operator is the heavy 
artillery in the war against weeds or insects. In 
case of a bad infestation he can average 1000 acres 
per airplane per day. Shortly after the last war 
there were some large operators using government 
surplus airplanes, that were not too particular as 
to the type of pilot employed, or to the quality of 
work that was accomplished. This type of operator 
has pretty well eliminated himself. There are, 
however, several large operators that have been in 
the business 10 or even 20 years, that do excellent 
work, and go back to the same locality season after 
season. Honest, conscientious operators in this 
class will always be needed. 

The use of the airplane in agriculture has 
probably only scratched the surface, as every year 
sees many new fields of activity opened up. Many 
airplanes are equipped for both liquid and dry 
loads by having either liquid tight hoppers, or re- 
movable rubber linings for the hopper. At the pre- 
sent time airplanes are used for seeding rice; 
fertilizing, using both liquid and dry commercial 
fertilisers; spraying rice with 2,4-D for weed con- 
trol; spreying sugar cane with 2, u-p for weed con- 
trol; dusting and spraying cotton with insecticides; 
spraying cotton with defolients; spraying canals and 
river banks with 2,4-D to control water hyacinth; 
seeding winter legumes in cotton; dusting and spray- 
ing vegetable crops with insecticides, fungicides 
and hormones; mosquito and fly control over cities 
and low lands; control of brush and weeds in range 
land with 2,4-D and 2,4,5-T; reseeding range land 
with adapted grasses and legumes; avplication of 
2,4=D to control weeds in winter crops; for the 
control of insects, such as green tug and grass- 
hoppers; application of insecticides on forage crops 
to control insects such as spittle bug; application 
of insecticides to control corn borer in corn, aphid 
in peas, web worm in beets, beetles in potatoes; 
control of forest insects such as walking sticks and 
tent caterpillars, etc.; spread of dust, spray and 
bait r grasshopper control. 


Airplanes 


In discussing the airplanes we will place the 
lighter monoplane such as the Cub and Aeronca in 
the light plane class; and the heavier biplane such 
as Stearman, Taco, B and Aeronca Sedan in tho 
heavy cless. There are probably twice as many light 
planes equipped for agricultural work as there are 
heavy airplanes. The usual light plane carries from 
40 to 80 gallons of liquid spray while the heavier 
biplanes carry from 70 to 150 gallons. The light 
planes are usually equipped with anywhere from 85 
to 115 H.P. engines, while the heavier airplanes 
have anywhere from 145 H. p. in the Aeronca Sedan, 
which hauls 110 gallons, up to 450 f. P. in the 
Wasp powered Stearran, which my haul 150 gallons. 
The heavy equipment is efficient in large 
fields or where the loads mst be hauled several 
miles from the loading point to point of application. 
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The light airplanes have an advantage in that they 
can work better in small fields, and under certain 
conditions can land and load closer to the field 
being sprayed. 

The spray airplane my fly at any speed from 
to 100 miles per hour, and it takes anywhere from 
to 10 second to spray an acre. The light airplane 
wili burn about 6 gallons of gasoline per hour, 
while the larger airplane, such as the Stearman, will 
burn from 20 to 30 gallons per hour. 


Types of Spraying Equipment 


In the development of aerial spraying equipment 
mach has been done in improving equipment for both 
the light and heavy airplane. Each type of equipment 
has certain advantages and disadvantages, and may be 
limited to individual types of application. Two gen 
eral classifications may be considered as high vol- 
ume, and low volume. High volume, which my be any- 
thing from 3 to 10 gallons per acre, is used for de- 
foliation, for certain types of brush work and for 
fertilising. Low volume my range from 2 quarts to 
2 gal lone per acre. The low volume unit is design- 
ed for 2,4-D work, insecticides and some types of 
fertilizing. Except for special purpose applica- 
tions, it is difficult for the airplane to compete 
with ground application when the volume exceeds 2 
g@lions per acre. Very excellent results have been 
obtained in grain with 2,4-D and 011 at the rate of 
2 quarts total volume per acre. 

At present there are three types of equipment 
in use, namely; high pressure, low pressure, and 
gravity. The low vressure and the gravity type give 
very similar results. High pressure my be anything 
from 40 to 150 lbs. This pressure is needed for pro- 
per atomization and coverage in certain types of ap- 
plication, although the drift hazard is greatly in- 
creased with the increase of pressure. Low pressure 
may run from 10 to 30 lbs. A low pressure unit us~- 
ually has more, or larger, nozzles n a high pres- 
sure unit in order to maintain an equal volume. A 
low pressure sprayer has much less drift than a high 
pressure svrayer, due to the fact that there are 
less low micron size droplets. Free flow gravity 
sprayers probably have a minimum of drift hasard. 

A gravity sprayer mst have larger tubes, fittings 
and spray bar because the same or even a higher vor 
ume is required for the same coverage as with a pres 
sure system, due to the increase in droplet size. In 
a gravity system the flow is controlled by the height 
of the fluid in the tank. Therefore, the rate of 
flow may be twice as mch with a full tank as with 
the last 1/8 of the tank. Some manufacturers have 
overcome this by installing a standpipe in the tank 
and keeping it full with a conventional pump unit. 
The gravity sprayer is usually limited as to the type 
of spraying that can be done. It does not give as 
good a coverage or pattern as a pressure system. 
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Probably mach more important than the pressure 
employed is the type and location of the spray bar 
and nozzles. Some installations on light aircraft 
have the spray bar mounted in the wing with nozzles 
protruding, others mount just below the wing, some 
mount the spray bar parallel to the struts. The 
most popular is a low ray bar mounted parallel to, 
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but J or u feet below the wing. On the larger bi- | 
Planes, the spray bar is either mounted in the lower 
wing or directly below. On brush, or disc type, in- 
stallations the units are mounted under the wings 
and well away from the fuselage. Probably 95% of 
211 sprayers now use the spray bar or boom for dis- 
tribution. 

If the spray bar is located some distance be- 
low the wing it is a great advantage to have the 
fastenings and braces of such material as to give 
way if the spray bar hits an obstruction. It is 
much easier to hang the spray bar on again than it 
is to repair the airplane if it is dragged into 
the ground, as has proven the case with many in- 
stallations, Spinner discs or brushes are more 
practical than nozzles when spray liquids contain 
wettable powders or gummy substance that tend to 
clog nozzles. Rotating type sprayers mst de 
flown much higher in order to get an even distri- 
bution of spray material. Some tests have shown 
that as mch as 30 feet of altitude is needed to 
obtain a uniform swath. With insecticides this 
may be OK, but with 2,4-D the drift is very haz- 
ardous. When spraying weeds near susceptible 
crops the sprayer should be designed so that a 
minimum of the spray is drawn into the wing tip 
vertices. Usually the closer the nozzles are to 
the wing tip the greater the danger of wing tip 
turbulence carrying the chemical out of control. 


Airplane Spray Units 


Airplane sprayers mst be designed and built 
with many things in mind. The unit mst de light, 
but rugged enough to spray tens of thousands of 
trouble free acres. The unit mst have vroper 
weight ani balance and load carrying capacity for 
the airplane involved. All outside equipment 
creates drag; therefore, an internal tank is much 
better than an external tank. 

Spray dars mst be as small as possible. 
There should be no unnecessary braces or tubes to 
create drag. “Every bit of drag creates a hazard 
and reduces the pay load. 

There are some units that require a lot of 
work to install and really cut up the airplane 
while others require as little as one 4 inch hole 
in the fuselage. 

Units used for Parathion, and similar hagard- 
ous materials, mist be tight and have an outside 
vent. All spray airplanes should be equipped with 
safety belts and shoulder harness that are secure- 
ly attached. 


Tanks, Strainers 


Tanks may be of aluminum, coprer, steel, stain- 
less steel or rubber. Aluminum ie by far the licht- 
est and most widely used. Some dusters use a rubber 
liner inside the dust hopper. Tanks should be mount- 
ed so as to be able to withstand four times the ur- 
imum load carried. They mst be securely attached 
and able to withstand 411 but the severest of crashes. 
It is best to have both forward to rearward, and side 
baffles, in order to prevent surging. The tank mst 
have a sump and some type of return flow to acitate 
the material in the tank while in flight. A strain- 
er is necessary and preferably should be outside and 
easily cleaned. 
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Pumps may be of the gear or centrifugsl types. 
If a high pressure is desired it is advisable to 
use a gear pump. Some of these are capable of pres~ 
sures of several hundred lbs. per square inch. Us- 
ually the centrifugal pump is capable of delivering 
more gal lone per minute than the gear pump. Yearly 
all 2,4-D svray unite use gear pumps. The m jority 
of the wunde are driven by a small propeller placed 
out in the slip stream. These propellers can pro- 
duce up to u F. P. depending on the speed of the 
plane, and size of the drive fan. On some instal- 
lations the pum is either a direct drive on the 
engine, or is driven by a flexible shaft from the 
engine. These pumos may use as much as 15 Hl. P. 
from the engine and are used mostly on the larger 
airplanes for high gallonage work. The engine 
driven pump is ouch more expensive than that driven 
by the slip stream. 

It is very important that a brake be used on 
the wind driven purm. This saves the pump while 
flying cross country, and is a big safety factor if 
a line should break. 


Tubing 


Tubing should be large enough to carry maximum 
flow, with a minimum of bends and elbows. Tubing 
should be out of the slip stream as much as possible. 
It should be readily removable for cleaning, repair 
or replacement. Copper tubing has proven to be the 
most satisfactory for airplane installations. 


Nozzles, Pressure Regulators and Controls 


A good svrayer gives positive control of the 
chemical at all times. The on and off control mest 
de positive, fast and eaey to reach. The spray con- 
trol on an airplane should be able to stop complete- 
ly, or start and reach maximum flow of spray stream 
in 15 feet at 90 MPH. This gives the pilot a che 
to do a nice job at the edges of the field. Some 
unte are designed so they have to be lead. In 
other words, the lot mst smut off, or start the 
flow, as much as 300 feet from the edge of the 
field. This tyne of equipment has no place in 2,4-D 
work around susceptible crops. 

Pressure reculatore are a met on 211 pressure 
sprey systems. The regulator met be accurate to a 
few lbs. and met be ruggedly built to stand the 
verious kinds of chemicals and the norm#i shock load- 
ing of the pumping systen. 

Nozzles met not create excessive drag and yet 
met be large enough to give the pattern desired. 
Yost srrey opere torte prefer check velves in combin- 
ation with their nozzles in order to eliminate drool 
or drip. This is desirable under all conditions, 
dut is imperative in using 2,4-D. 


Particle Size 


I give you through the courtesy of the U.S.D.A.: 
"Particle sizee are measured in microns. Some fre- 
quently used examples of drop sizes in microns are 
as follows: 


Sem FOG . 5 microns in diameter 
Cloud ...... ° 33 microns in diameter 
„ - 100 microns in diameter 
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Drizzle ..... 200 microns in diameter 
Licht rein . . 500 microns in diameter * 

When comparing various size droplets they mst 
be considered by volume, as a globe. On this basis, 
if one compared 100-micron particles with 500 micron 
particles, the ratio of difference is not § to 1. 
but rather 125 to 1. Another comparison, when ap- 
plying liquids at the rate of 1 gallon per acre, a 
500-micron droplet size will deposit 9 drops per 
square inch; a 100 micron droplet size will deposit 
1164 drops per square inch, or a cooperative ratio 
of 129 to 1. Carrying this further, a 5 micron 
droplet size will deposit 9,186,000 drops per square 
inch. 

The following factors will control particle 
size, and although none are inter-related, all mst 
be considered, They are: 

1. The viscosity of the material 
2. Rate of flow 
8. Type of nozzle or orifice 
- Position of nozzle 
5. Speed of the aircraft 
6. Altitude of the aircraft 

The reason we mst consider particle sizes, and 
this is very important when applying weed killers, 
is because of the difference in drift of the various 
size droplets. As an example, for droplets of water 
in etill air: 

S-micron diameter drop will fall 10 ft. in 
1.1 hours 
A 100-micron diameter drop will fall 10 ft. in 
18 mimtes 
4 500-micron diameter drop will fall 10 ft. in 
1.6 seconds." 


Loading Equipment 


The average large operator has good loading e- 
quipment consisting of anything up to 5000 gallon 
semi-treiler tankers. The small operator can have 
just as good equipment for a very little cutlay of 
money if he plans his equipment well. Good loading 
equipment pays for ite self faster than many believe 
SS A light airplane should be loaded in f 

5 seconds to 1 minute, and a large airplene in to 
3 minutes. We prefer to measure the chemical into a 
tank on the loading equipment. The chemical is then 
drawn into the pump and pumped into the airplane in 
about the first 20 seconds. This allows plenty of 
water, or oil, to purge the line so thet each load 
gets its full dose of 2,4-D or whatever chemical is 
used. The loading boy can load the chemical tank for 
the next airplane between loads. In this way the 
pilot does not need to shut off the engine or even 
get out of the airplane. Needless to say, even one 
load a day gat ned by this loading method soon pays 
for the equipment. 


Multiple Use of Equipment 


Airplanes with combination units may be used for 
epreying, dusting, seeding, fertilizing, spraying 
ditches and canals, and then reseeding them. Moet 
fertilizing ie poor pay work, because of the high ton- 
nage, but it makes friends and is an off season income. 
Everyone is very mach interested in the new liquid 
fertilizere which only require one to two gallons per 
acre and they do show a lot of promise in extending 
the utility of the aerial spray plane. 
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_ DEVELOPMENTS IN SPRAY BQUIPMENT 
A. R. Ayers 


During the past four years spray machinery 
manufacturers have been asked to produce equipment 
to do @ great number of jobs that were unthought 
of a few years ago. We have gone from a period of 
spraying chiefly orchard trees to spraying crops, 
animals, buildings, weeds, insects, and a number 
of other things. Mamfacturers have deen asked to 
supply equipment that will do 211 farm jobs requir 
ing the use of chemicals. And the farmer has found 
himself with the task of trying to get the equip- 
ment that will best suit his needs. 

Back in 1946 some manufacturers, without 
thinking, jumped to put any kind of product on the 
market. Others who were more cautious stopped first 
to consider the needs of the farmer. (Probably 
these are the companies that are still mmfactur- 
ing sprayers.) ‘The period from 1946 to the present 
has been a mad scramble for ideas and improvements 
--often anything that would sell the customer. Ha- 
be that is what industry wanted--no one knows de- 
finitely. But we do know that new things have been 
developed--new things that have affected both the 
manufacturer and the farmer. Some of them have been 
good and some of them not so good. 

Wow, as we go into 1951, let's take a look back- 
ward to see what has been developed in 1950: 

Probably the greatest trend in the spray nach- 
inery business in the past year or two has been to- 
ward the more extensive use of the trailer-type 
sprayer. This type of machine makes it possible to 
avoid tying up a tractor while the spray rig is 
mounted on it. A number of mamfacturers mount & 
gear-type pump on the trailer shaft to eliminate the 
need to hook the pump to the tractor. 

Usually most of our general spraying comes dur- 
ing hay-making time, when we need to use power equip- 
ment to mow, rake, and bale hay. Or, if we are get- 
ting our first catch of weeks, spraying my have to 
compete with cultivating. Tor this reason many farm 
ers are turning to trailer rather than tractor-mount- 
ed equipment. In addition, a wunder of contaminating 
materials can be applied mch more safely from a 
treiler-type mchine than from a tractor-mounted unit. 

Another development in spray equipment is a 
nozzle capable of spraying a 20-foot swath. The doom 
of the nozzle is connected to a hanger at the rear of 
the tractor, and the spray is directed by means of the 
handle mounted to the boom. A small socket is used as 
the axis of the boom. The boom setup is manufactured 
by the Hanson Chemical and Equipment Company of 
Beloit, Wisconsin. 

The Boomjet nozzle, mamfactured by Spraying 
Systems of Chicago, is not necessarily a new devel~ 
opment in the field of spraying. It has been on the 
market for some time, and some work has been done 
with it. Its very large orifice allows a great deal 
of liquid to pass out under pressure. Use of the 
Boomjet nossle for single coverage is not too desir- 
able, however, because the concentration is heavy at 
one end and light at the other. When this nozzle is 
used for single coverage, overlapping the spray 
pattern will help to produce 4 more even distribu- 
tion. 

A rumber of tests have been run ca this partic- 
ular not le. In these tests the conventional drip- 
pan method has been used, which consite of collect- 
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ing the liquid after it has run off the corruga 
pan into the bottle ani then weighing the — 
The results are plotted by using the weight of na- 
terial and distance of coverage. 

One of the principal advantages of the Boomjet 
nozzle in controlling weeds is that it can be used 
along roadsides and ditch-banks where it would be 
difficult to use the mre conventional units, The 
operator can mount this boom on the back of a tract- 
or or jeep and travel along a ditch-bank, railroad 
sliding, or roadside and still be on firm footing. 
To cover a ditch-bank or roadside it was formerly 
necessary to use a long boom with a special carri- 
er to hold the boom horizontal to the ground. 

If the boomjet nozzle can be developed to 
provide more even distribution, it will be a great 
help to the spray industry because it will elim- 
inate the use of the long boom and an excess num- 
ber of nozzles. 

In some test work in defoliating soybeans 
spraying, the Brojet boom has been A preven 
of its large orifice and the speed with which the 
material will flow out without clogging the nozzle. 
In this system the pressure that is used largely 
determines the distribution of the pattern. 

Although mich of the soybean defoliation work 
is done by aerial spray application, the terrain, 
weather, and other conditions sometimes make 
ground @pplication a necessity. With an increase 
in this method of defoliation, the industry is 
likely, within the next few years, to be asked to 
manufacture @ protection device to permit ground 
spraying without causing damge to the beans. 

This year the Agricultural Engineering De- 
partment was asked to develop some means of pre- 
venting soybeans from being trampled by tractor 
wheels. The device that was designed consisted 
of a metal snout, placed in front of each wheel, 
that parted the plants to allow the wheels to 
travel down the row without mashing the beans. 

The conventional hydraulic system on the tractor 
may be used for this hookup. 

During the past two years it has been inter- 
esting to note the different ideas that have been 
brought out for high-clearance sprayers. Probably 
one of the units best adapted for use in Illinois 
is made by the Warren Manufacturing Company of 
Mommouth, Illinois. It consists of a conventional 
IHC "C* type tractor with a high-clearance frame 
built around it. The unit is mounted low, making 
it easy to maneuver ani safe to operate. These 
sprayers come equipped with either a high-pressure 
or a low-pressure unit. Although the cost of the 
unit represents only a minor part of the total 
cost, there are both advantages and disadvantages 
to selecting either type. 

During the past year we have had numerous re- 
quests for information about the use of high-clear- 
ance equipment for detasseling corn. This equip- 
ment costes from $1,200 to $3,000, f. o. db. the fac- 
tory. The high cost is probably the reason that 
many farmers hesitate to buy this type of unit, 
although a nud er have bought it Within the last 
year or 80. 

When this mch money is being invested in a 
high-clearance outfit, it would probably pay to 
buy a high-pressure unit that will do a variety of 
jobs on the farm. If you get a low-pressure unit, 
you will find it necessary to do a great deal of 
custom work in order to make the equipment pay. 
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At present some manufacturers of low-gallon- 
age--low-pressure unite, in an effort to compete 
with high-pressure units, are using centri fugal- 
type pump to increase gllonage and pressure. I 
shall be interested in watching this development 
during the next few years to see whether it will 
succeed in increasing the effectivenss of the 
low-pressure unit or whether the mamfacturer will 
turn to the manufacture of high-pressure equipment. 

There are a number of different types of high- 
clearance sprayers on the market. One has the en- 
gine mounted high and to the rear, another has the 
engine mounted in front, and still another uses a 
standard tractor engine mounted low and to the 
front. 

At present a number of companies are mnu~ 
facturing a conversion unit to be used on standard 
makes of tractors to raise the tractor high enough 
to clear tall corn. We have done very little work 
on this unit in Illinois because of the cost. A 
complete unit costs around $700 or $800. That 
amount added to the original cost of the tractor 
plus the cost of the spray equipment mikes the 
unit impractical for most farmers to own. The con- 
version also ties up the tractor for a long period. 

We have, however, done some work to determine 
the stability of this conversion unit, and we have 
consulted some large manufacturers to get their 
idea of ite feasibility. At present we find that 
they are not sold on it because of its lack of 
design strength. 

Probably one of the latest devices on the mar- 
ket is a valve for selecting the portion of the 
doom that will be used. It is a single meter 
valve mounted on the tractor, within easy reach 
of the operator. The one I have in mind is man- 
factured dy the Delavan Manufacturing Company. It 
is called the Select-o-Spray valve and is now stani- 
ard equipment on many units. There are other simi- 
ler valves on the mrket. 

The Select-o~Spray valve has a die-cast body, 
an end plate and a corrosion-resistant iridite fin- 
ish. A positive seal is achieved through the use 
of O-rings. The installation can be mide with the 
pressure gauge in the top outlet, and the pressure 
relief valve close together. This permite the 
operator to control all spray operations from his 
position on the tractor. This valve is recommeni- 
od for use with pressures up to 150 or 200 pounds 
per square inch, and it has even been tested for 
as much as 700 . 

Now that we have covered in brief the newer 
developments in spray equipment, we come to the 
question: What kind of equipment should the farm 
er buy? Today's farmer wants to use his equipment 
in a long-range program. To the end that he my 
get equipment that will work effectively over a 
period of years, it will pay him, before buying, 
to determine what hie needs are, and what they are 
likely to be, and then to look over the field care- 
fully and get as mch information as possible so 
that he can select the spray unit that gives the 
most promise of doing 11 of the jobs for which he 
expects to use it. 


Ww. 0. Lovely 


The time allotted does not allow a detailed des- 
cription of the progress made on the weed control pro- 
ject at Iowa. Our mijor objective is to test weed con- 
trol equipment and methods under field conditions and 


_ most of our work, therefore, is with experimental plots. 


I will briefly discuss some of the work that has been 
in progress this past season. 

We have a mumber of tillage experiments that have 
been in progress over a period of years. These were 
set up to test different methods of primary tillage in 
conjunction with fertiliser applications, tut weed con 
trol that is fatrly successful has shown up in some of 
the treatments. The plots where listing was practiced 
as a primary method of tillage not only require less 
time and power and are superior es far as soil conser- 
vation practices are concerned, but give better con- 
trol of weeds than plots that were prepared by plow- 
ing, disking sub-surface tilling, or other methods of 
primary tillage. 

Recognizing these weed control implications an 
experiment was set up that would embody the tillage 
experiment and also an application of herbicide to 
control weeds. This experiment has been in progress 
for the past two years and some unexpected results 
have been obtained. The plots were split four ways, 
—— firet split being fertilized and unfertilized and 

en each half split into a sprayed and unspra por- 
tion. The herbicide used was an amine salt — 
of 2,4-D applied at the rate of 2 pounds of acid equi- 
valent per acre as a pre-emergence treatment. As in 
@ll experimental work, different seasons and condi- 
tions influence results but generally speaking the 
results indicate that there is an interaction between 
the fertiliser and the herbicide which increases the 
yield more than could be obtained by just controlling 
the weeds. This year, the results showed that when 
the tillage method controlled the weeds the increase 
in yield due to spray application was less than when 
the tillage method did not control the weeds. 

Pre~emergence herbicide applications to supple- 
ment mechanical cultivations in sweet corn has been 
covered in an abstract in the Conference Research 
Report by Norton, Collins, and Lana. This experiment 
has been in progress for 3 years and the results are 
quite consistent: pre-emergence treatments of + 
pound acid equivalent per acre of an amine salt sol- 
ution of 2,4-D gives very little weed control, 1 pound, 
14 pounds, and 2 pounds applications give very good 
control of broad-leaved weeds, and 14 pounds and 2 
pounds applications give very good control of grassy 
weeds. The 2 pounds application does: some damage to 
“a corn but does not materially decrease the 

eld. 

An abstract presented by Norton, Collins, 
Staniforth, and Bakke in the Conference Research Re- 
port covers the experiment in progress in Iowa thet 
deale with the reduction of mechanical cultivations 
of field corn through herbicide applications. Brief- 
ly the results indicate that one and perhaps two 
mechanical cultivations can be eliminated by pre- 
emergence treatment and that post-emergence treat- 
ments cannot be substituted for mechanical cultiva- 
tions. 

An experiment embodying flame weeding at three 
different stages of growth, pre-emergence applicetians 
at different rates, pre-emergence applications at 
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different rates and in 104 inch strips directly over 
the row, and post-emergence applications with and 
without drop pipes at tasseling time has been in 
progress for the past three years. Flaming results 
show that the treatment mst be done while the corn 
is in the spike stage or after it has reached a 
height of 12 inches to avoid a reduction in yield. 
Our pre-emergence treatments on field corn showed 
an increase in yield over the check when 1 pound 
and 2 pounds of 2,4-D were used but a slight de- 
crease when 4 pounds were used. When the spray was 
applied in a 104 inch strip the yield was not ma- 
terially changed and was consistently less than when 
the same amount was applied over the entire area. 
We are quite satisfied that no saving can be made 
dy applying spray in strips. As far as drop pipes 
are concerned and whether or not corn should be 
sprayed at tasseling time our data are inconclusive. 

An experiment has been in progress for the past 
three years covering pre-emergence spray applications, 
and flame cultivation of soybeans. Each years results 
are different from the results obtained on previous 
years so no definite statements can be mide. 

. V. Collins, and R. A. Norton presented an ab- 
stract in the Conference Research Report on the de- 
velopment of a fertilizer attachment and & floating 
hitch and steering arrangement for a tractor-mount- 
ed lister-planter. This machine makes it possible 
to get positive fertilizer placement at the same 
depth regardless of the depth of furrow and irreg- 
ularities of the ground surface. The steering mech- 
ani en makes it possible to use the planter on sharp 
contours. Through the development of these features 
we are able to use thie planter for surface planting 
as well as listing and have the same seed rate and 
fertiliser rate throughout an experiment. At the 
present time the machine is used entirely for ex- 
perimental work but it has possibilities for com- 
mercial use where a farmer practices listing and 
surface planting. 

An abstract covering the time studies made on 
sprayers operating in the field has bem presented 
in the Conference Research Report. These studies 
are not complete and will be continued. The data 
taken shows quite clearly that most spraying oper- 
ations are not very efficient. A great deal depends 
on the operator but I believe that sprayer mamfac- 
turers can improve the design of their machines to 
increase efficiency. Placement of the control pan- 
el, hinging arrangement of the boom, method of mis- 
ing and lowering the boom, placement of the sprayer 
tank, development of quick shut off and rapid pres- 
sure build up are some of the things that should be 
improved on most sprayers. 

Some studies have been made on quick shut off 
systems but this work is only in the preliminary 
stages and very little definite information has been 
obtained. Generally speaking the check valves test~- 
ed took from 1 second to 15 seconds to shut off com- 
pletely, and a relief valve materially helped 211 
types. A longer span was necessary for the pressure 
build up and this becomes important when we realize 
that a sprayer traveling a 5 mph would be fifty feet 
into the field if it took 7 seconds for the pressure 
to build up to the required amount. 

Some work has been done on developing a hinging 
arrangement for a sprayer boom that will keep the 
doom level regardless of the irregularities of the 
terrain. Thies development shows some promise and 
will be contimed. 

Plans are being made to test the possibilities 
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of combining air and spray at the nozzle with the 
Spray pump being driven from the wheel so that the 
speed of the sprayer can be varied while the amount 
of spray applied per acre will remain constant. If 
time permits a combination of diluted and concentrat- 
ed spray solutions will also be tested. 

In conclusion I would like to express my thanks 
for your attention and to state that we appreciate 
your criticisms and also your cooperation. 


PROGRESS REPORT OF WEED CONTROL MACHINERY PROJECT 


R. E. Larson 


The past five years have seen the establishment 
of chemical methods of weed control as an integral 
part of the farmer's regular program for combating 
weeds. It is used for combating weed growth in crops, 
pasture, around buildings, in fence rows and along 
roadsides. The use of chemicals along with the older 
methods of cultivation and crop rotation has dictated 
that the farmer add a herbicide sprayer to the mach- 
inery required for modern and efficient farming. 

At the time herbicide spraying was introduced, 
about 1945, the sprayers being produced were design- 
ed for other purposes such as potato and orchard 
spraying. The rapid promotion of the uses of the 
new herbicides required that attempts be made to 
adopt many of these older type sprayers to this new 
purpose. Many of these adaptations proved unsatis- 
factory, so it was necessary to design new types of 
equipment to fit the modern requirements of weed 
spraying. These requirements were not too well 
known at that time, but in the intervening period 
they have become better known or accepted and the de- 
sign of the weed sprayer has been improved and to 
some extent standardized. This does not mean that 
the standardization is by any means complete. There 
are still many questions unanswered and they will re- 
main so until the needs are established by actual use 
or by laboratory and field research. 

In the cooperative regional laboratory establish- 
ed at the University of Minnesota we are conducting 
research to answer some of these problems. The work, 
to date, has included tests of pumps, nozzles, corro- 
siveness of new herbicides, design of an experimental 
plot sprayer and flame cultivation of field corn. 


Pump Teste 


The pump tests have included the various types 
of pumps now being used or contemplated for use on 
weed sprayers. Through these tests we hope to be 
able to recomend the best type of pump for a partic- 
ular use connected with weed spraying. In addition 
to this we shall be able to aid the manufacturer in 
the improvement of the design of a particular make 
or type of pump. Wearing properties and pressure 
discharge curves of pumps are being determined for 
the range of speeds and pressures most likely to be 
encountered in actual use. 

For the capacity-pressure test, the pumps ere 
direct mounted to a variable speed electric motor 
and operated from zero pounds pressure and full flow 
to 150 pounds pressure, or the maximum pressure the 
pump will develop, whichever is least. Pumps desie 
ed for direct mounting on the power take off shaft 
of tractors were operated through the range of 
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00 Starting at 100 rpm the speeds were im 
2 of 100 rpm. Pumps designed to 
operate at speeds greater than the power take off rpm 
through a gear or belt drive were tested at corres- 
pondingly higher speeds. 

After the pump has undergone these tests, it is 
pleced on another stand and given an endurance test. 
Bach pump is operated for 100 hours against normal 
spraying pressure. The first test (the capacity- 
pressure test) is then repeated and the pump is then 
returned to the endurance test stand for another 100 
hours of operation. The test is complete when the 
pumps have broken down or completed hours of 
operation. 

Four pumps my be tested at one time on the en- 
durance test stand. Water for this test is contain- 
ed in a large earthenware jar. When 4 pumps operate 
at once, the temperature of the water gradually in- 
creases. To maintain normal operating temperatures 
it is necessary to change the water at about 2-hour 
intervals. This change also serves another purpose 
in that any abrasive meterial that may have accum- 
lated due to pump wear is discarded. 

In a study of pumps used on sprayers one of the 
first problems encountered is the wide variety of 
solutions, suspensions, enmlsions, etc., which my 
de used with the pump. A partial list of these in- 
cludes 2,4-D liquids and powders, D.D.T. emisions 
and wettable powders, white wash and many others. 
Even a simple examination of these materials reveals 
a great range of characteristics that might affect 
pumps through which they pass. ‘Therefore, it was 
dee od impossible to incorporate all the conditions 
in one test and so the tests were run on water only. 
Thie may be an advantage or disadvantage to the 
pumps depending upon which type of pump or spraying 
operation is under consideration. At the present 
time we are running tests with gear pumps using 
various abrasives and herbicides in an attempt to 
add greater significance to these teste run with 
plain water. Rather than run all pumps with each 
herbicide, it is planned to run one of each type 
and if possible correlate the results with other 
pumpe of the same type. 

Some general observations on results can be 
given as follows: 

Of prime importance in the pump are the seals 
and because of this importance are one of the first 
parts which need improvement. Failure of seals were 
noted for all types of pumps and for all types of 
seals based on their designated purpose. Many of 
the pumps beceme useless only after the bearings or 
other part had worn out. Investigation indicated 
that in many cases a failure of the seal had occur- 
red first, causing a more rapid disintegration of 
the part which eventually caused the break down of 
the pump. 

Second to importance to the seals are the bear 
ings which for the most part proved satisfactory 
until, as mentioned, the seals failed to function 
and eventually caused failure of the bearings. The 
apparent remedy for these failures would be improv- 
ment of the protective seal and the bearings on 
these pumps whose collanse was a direct failure of 
the bearings. 

In addition to the seals and bearings, there 
was a general wearing of various parte of the pumps 
such that the performance of 411 of them had dropped 
at least 30% at the end of 400 hours. These pumps 
with the least reduction might still do a satis- 
factory spraying job in some cases provided the 


Original performance was high. For these pumps with 
lower original performance thie reduction would place 
severe restrictions on the spraying which could be 
done without replacing the pump. From results of these 
tests we can conclude that considerable improvement is 


required on many of the pumps as used on sprayers at 
present. 


Nozsle Teste 


A second line of work which we have undertaken is 
the testing of nozzles and the methods of such tests. 
Our first method of testing nozzles was to mount the 
nozsles so they would spray over a corrugated metal 
surface having corrugations 2.7" 0.C. The collecting 
of the runoff of each corrugation in seperate graduates 
served to give a volumeprofile of the distribution of 
the nozzle. 

A second test stand is now being tried. This 
stand is a variation from the original stand in that 
the surface is of fabricated aluminum corrugations. 
These fabricated corrugations measure 1" 0.C., have 
V-shaped bottoms, and have vertical sides 1" high. 
This type surface is intended to eliminate the splash- 
ing which appeared to be present on the first test 
stand. 

Comparison tests have been run using 65° fan type 
nozzles rated at approximately 20 gallons per acre for 
nora spraying. The pressure was set at 3O psi. and 
the height adjusted by 2 inch intervals from 14 to 
26 inches, The greatest error is in the portion of 
the sprayed area between the nozzles where the angle 
of incidence and velocity of the droplets combine to 
cause considerable splashing and consequent ineccur- 
ate widening of the indicated sprayed area for each 
nozzle. 

As the height is increased, the angle of incid- 
ence and the velocity evidently change enough to re- 
duce the splashing such that the results of the tests 
more nearly coincide. These results also indicate 
that the size of nozzle and the pressure will have a 
bearing on the relationship of the two tests. 

The discharge characteristics obtained in these 
comparison tests leave some doubt as to the accuracy 
with which they indicate the effective distribution 
of the herbicide in the field. An effort to deter- 
mine this is being tried by using soybeans in the 
field and in the greenhouse. Preliminary work in the 
greenhouse showed the Wisconsin Manclm Soybeans sec- 
ond to be a good indicator in that the degree of beni- 
ing in the stems appeared to be proportional te the 
application of 1, 2, 3, or 4 os. of 2,4-D acid per 
acre. Field plots of soybeans were drilled in rows 
six inches apart with the plants spaced 2 to 3 inches 
in the row. The crop was sprayed across the rows so 
that the plante in each row would, in effect give a 
profile of the distribution of the liquid. 

Two years of tests on such plots have indicated 
a correlation of field tests to laboratory tests, 
although the field tests do not seem to show the 
marked variation as do the laboratory tests. Part 
of this disagreement of the two tests may be in the 
method of evaluating the field results. In addition 
to this, it has been found that growing conditions 
in the field are too variable, so future tests will 
be carried on in the greenhouse where such conditions 
may be partially controlled. Also, the plants will be 
sprayed in the laboratory so that air currents will be 
more uniform for the two teste. 
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Corrosiveness of New Herbicides 


A third project being conducted is the testing 
of the corrosive action of new herbicides on mteri- 
ale as used in sprayers. Metals included are stain- 
less steel, plain steel sheet, galvanized steel 
sheet, aluminum, copper, brass, and bronse. The 
hose materials included are natural rubber, neo- 
prene synthetic, and vinylite plastic. The paints 
to be included have rot been determined. The chem 
ical solutions are mixed according to the amounts 
recommended for investigators in their field tests 
of new chemicals. The tests are designed such that 
part of each sample is continually sutmerged and 
part is subjected to a wetting and air drying ac- 
tion each day. 

The chemicals included thus far are mleic 
hydraside, Endothol acid ME 391, ME 3003, and gere 
cyanate. These tests are not complete but some of 
the action on metals can be reported at this time. 

In general, the only metal resistant in all 
tests was the stainless steel. All other metals 
showed some effect from at least one of the solu- 
tions. In some cases this action was such that 
the use of certain of these chemicals in some 
sprayers now used for 2,4-D would be highly ob- 
jectionable. On the other hand, mach of the ac~ 
tion was of a type that would require only a mre 
rigid sprayer cleaning program than is now used 
with 2,4-D. 

These tests will be expanded to include other 
promising herbicides in hopes that this information 
will be available when and if a new herbicide is 
recommended for general use. 


Flame Cultivation 


A fourth and final project to be reported at 
this time is the attempt being made to adapt flame 
cultivation to the control of weeds in field corn. 
The burner being used is tractor mounted and equip- 
ped with four generating type burners. It is a 
two row machine utilizing two burners per row. The 
fuel used is a liquified petroleum gas~~propane-- 
in @ 110 gallon supply tank. At a temperature of 
90°F, the pressure within the tank is near 160 pei. 
The liquid is taken from the bottom of the tank, 
runs through a pressure reducing valve and passes 
to the burners by means of a rubber hose. 

The teste are not complete but certain factors 
appear evident at present. These are: (1) The gen- 
erating type burner is necessary to overcome the re- 
frigeration effect in the supply tank, (2) the burn- 
ere mst be staggered such that one burner does not 
rob an opposite burner of its air supply and to 
avoid having flames meet at the row, resulting in 
ricocheting, (3) the angle of the burner with the 
ground is dependent upon the smoothness of the 
ground surface, (4) the burner is best operated at 
@ pressure of 30 psi. which is enough to push the 
heat through the stand of weeds and yet stop it 
short of causing notable injury to corn in the ad- 
jecent row, (5) the flamer should not be used dur- 
ing the period when the corn is at @ growth stage 
between emergence or 1" and 12" high, and (6) flame 
cultivation probably can, by itself, control weeds 
completely by proper timing and repeated operations, 
but for best results it appears that it should be 
used in conjunction with some shovel cultivation 
requiring fewer flame applications. 
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METHODS OF DETERMINING THE SIZE AND 
DISTRIBUTION OF SPRAY PARTICLES 


G. L. Shanks 


Good spraying techniques at both the - 
al and practical levels should be based, 1 5 
anical standpoint, on a knowledge of the size and dis- 
tribution of the spray particles. Unless these fac- 
tors are controlled in experimental procedures con- 
results may be obtained. 

properties of small particles, bot 
and solid, are also of importance in such pag 
fields as, smoke~prevention, the production of mili- 
tary smoke screens, the dispersal of fogs and the 
military application of toxic materials from the air. 
Needless to say there has been mich work done along 
military lines which is and will remain on "Secret 
lists” and there are hints of real progress. For a 
general] treatment of the whole field the recent pub- 
lication of the U.S. Atomic Energy Commission, Hand- 
book on Aerosols is mst useful. 

The subject of particle size has apparently al- 
Ways attracted more attention than that of distribu- 
tion. Among those whose investigations are both in- 
teresting and helpful are--Brooks* who studied parti- 
cle size in connection with aeroplane dusting. His 
paper also deals exhaustively with spray particles 
Lee’ who describes a technique for measuring 011 par- 
ticles by depositing them in soot covered slides and 
his paper is the earliest reference I have found to 
such measurements--May” who devised the Cascade Im- 
pactor, a device which separates the particles into 
size classification on a velocity basis also trapping 
the particles on slides coated with a thick oily 
film--Lane” who recently described a unique method of 
producing droplets of a given size. His method ap- 
pears most useful in checking the determinations made 
by the various catchment methods, all of which appear 
open to the objection that impinging Grogs may break 
up or become flattened on impact. Davis< of the b. 
8. D. A. Division of Forest Insects Investigation has 
recently described a photographic method in which 
the drops, again collected on slides are photograph- 
ed and the photos examined and measured at leisur 
without fear of changes in the droplets. Pigford’ 
has added an electronic scanning method which is 
still however not fully developed, but if success- 
ful would make possible automtic determination of 
particle diameter and — the frequency die tribu- 
tion of each size. Fuchs’ aleo described in Nature 
in 1938 a simple technique for the collection of 
droplets in a film of one part vaseline to five parts 
mineral oil. This is the only method I have used and 
I find it reasonably satisfactory. 

A knowledge of the size and behavior of various 
types of particles may be of interest here. 


Fine atmospheric dust range about 0.2 microns dia. 
Water fog droplets eee 8-80 
Natural fog drople tee 210-50 
light rain drople tee 3500 


Particles below 100 microns dia. obey Stokes Law 
in their fall, and those below 1 micron may not fall 
at all. From a consideration of the following table 
quoted from Brooks! it will be seen that particles 
below 50 microns are undesirable where drift may 
occur. 


Distance 
Dia. of General Time to fall Carried by 
Particle Description 10' from Rest 3 M. P. I. 
Wind 
5 Sea fog 67.5 mimtes 3.4 miles 
33 Cloud 1.55 09 fest 
50 — 17% 
80 — 0. 70 keet 
100 Mist 0.18 us = feet 
200 Drizsle 0,07 18.6 feet 
290 0.04 11.5 feet 
500 Light rain 0,02 7.0 feet 


The only extended reference I have found which 
covers our topic with any degree of completness is a 
paper by Lt. H. H. Smith which was published in the 
Botanical Gazette in 1946. It forms a part of the 
secret military investigations of 2,4-D and allied 
chemicals, A brief summary of thie paper follows. 

A Devilbiss No. 90 spray gun was used at u set- 
tings and 3 pressure ranges producing sprays of a 
size range of 573 +373 microns, 250 + 138 microns, 
70 = 38 microns and 30 + 14 microns. A soluble dye 
was sprayed on a soy-bean plant at each setting, and 
by washing end analysis the percent of dye intercept- 
ed was determined. 

A table follows: 


Setting 1 (561-373) microns .... 4.48% interception 
Setting 2 (250-138) microns .... 4.66 0 
70 35} microns .... 1.14 0 

ub 


Setti 30 14) microns .... 1.23 0 
(Do le quantity in Setting 4.) 


By somewhat similar techniques it was found that 
at 10 millilitre per eq. ya. 3.19% interception ro- 
sulted while at 2 ml. only 1.944 of the chemical was 
intercepted (Note-ml. per sq.yd. approximates gals. 
per acre). 

The problem of interception is obviously of great 
economic importance and while these figures seem very 
low it mst be remembered (1) that a single plant oc- 
cupies only a small fraction of a projected area of 
spray and (2) that with volatile sprays a secondary 
application results from evaporation. The improved 
interception of large particles is attributed to the 
fact that the mass and velocity of such particles 
cause them to contime on their path of flight while 
smaller particles are more easily deflected by an 
eddy around a stem or leaf. 

Our own studies have been chiefly concerned with 
obtaining svray patterns with the apparatus described 
in a previous publication 

The six slides of patterns obtained with this 
apparatus show the possibilities of this equipment. 
The results of these patterns are qualitative rather 
than quantitative. In addition we use a corrugated 
sheet ( corrugations) to determine the volume die- 
tribution, this appara being similar to that des- 
cribed by Norton et al! We have found it helpful to 
plot the distribution curve directly on ite spray 
pattern rather than photograph it as some other in- 
vestigators do. A quite similar sprayograph was de- 
vised by Prof. Riley of Cornell University in 1908 and 
for many purposes I believe it would be superior to 
the equipment we are using. Tor cone type nozzles the 
Cornell Sprayograph undoubtedly would greatly assist 
in the study of the distribution pattern peculiar 
to this type of nozzle. 


Recently in an attempt to use these patterns for 
quantitative determination of particle size we have 
followed the technique of Fu capturing spray par- 
ticles in an oily film and measuring them by the use 
of a microscope with a filer micrometer eye piece. 4 
table showing the results for some typical weed nozzles 
follows. The results for the 65067 and 73077 Spraying 
systems nozzles were aupplied by the mmufacturer. 


Particle in each size mnge in Micons) 
O- 20- uo- 60- 80- 120- 160- 


_20 40 60 80120 160 2 VF 


Nozzle 


De Lavan 30 
10. 0-80. 


Marr v 30 „ 14 
agp 


Spray 50 0 3 3 19 31 2 12 2 
System 


Systen 


Spray 50 o u 21 27 26 13 8 1 
System 


73077 - 9 
System _ 


It will be seen from this table that: 

1. Increased pressure reduces particle size. Hence 
carry“ is not increased as much as would be er 
pected due to reduction in particle size. This 
of course is independent of the drift factor. 

2. Increased fan angle reduces particle size. 
Carried to its logical conclusion it will be 
seen that a nossle producing a solid stream (fan 
angle 0°) would have the largest particles and 
greatest carry. 

3. Quite typical nozzles produce a high percentage 
of particles below 60 microns diameter which 
appears undesirable both from the standpoint of 
drift and carry. 

We aleo made an attempt to correlate the micros- 
copic measurements with the pattern spots deposited on 
the paper sheets. About 1000 readings were made with 
a all hand microscope with engraved internal milli- 
meter scale (a Brinell test microscope was used) but 
the tabulation was inconclusive. The spots made by 
our equipment are nearly all oblong hence measurement 
involves a degree of estimting. However it was found 
that a visual estimation of the micron size is reason- 
ably accurate once one knows the actual sizes of par- 
ticles on other similar spray patterns. 


Particle Distribution 


Less information is available on distribution than 
on particle size. Here the spray patterns already shown 
are an excellent guide to the possibilities and defects 
of each type of nozzle. It is also usually possible to 
predict in advance from the patterns the appearance of 
a distribution volume eS from @ corrugated volume 
tester such as Nortona/ Occasionally where the borders 
are of large drops widely spaced the appearance is d- 
ceiving end a volume distribution curve is helpful. 
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Distribution patterns are of great value to nos- 
tle designers and it is obvious that uniformity of 
pattern is most desirable. 


Interference and Carry 


Some current literature suggests that with fan 
type nossles the fans should be slightly angled to 
avoid interference. Our tests with two color com- 
bination patterns indicate that this is an unnec- 
essary precaution. 

As already indicated the particle size, the 
nossle angle, and the spraying pressure determine 
the distance spray will carry. In weed spraying 
this is of little practical importance but in road- 
side and ditch spraying carry is of mijor importance. 
In this service regular spray nozzles are none too 
successful. 


Conclusions 


1. The variety of methods outlined in current 
literature for determining particle size indicate 
that there is considerable difficulty in measuring 
dreplets with speed and accuracy. 

2. Present spray nozzles do not produce drop- 
lets of great uniformity. 

J. Low gallonage spraying involves a loss of 
spray material and increasing drift hazard. 

4, The technique described for determining 
relative particle size and distribution is simple 
and reasonably accurate. 
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THE EFFECT OF HERBICIDE DROPLET SIZE ON THE CONTROL 
OF MESQUITE WHEN APPLIED BY AIRPIANE BOUIPMENT 


C. EB. Meher and Dale . Young 


The control of mesquite on rangelands in the 
southwest is largely dependent on using methods that 
give reasonable control, lend themselves to large 
scale application under widely varying conditions of 
growth forms, density of stands, topography, climatic 
conditions and finally methods which are low enough 
in cost to economically justify retreatment to con- 
trol reinfestation. In the development of a method 
that will approach the above requirements research 
has shown that 2,4,5-T, and to some extent certain 
other growth regulator chemicals, appear rather pro- 
mising for the control of mesquite when properly ap- 
plied to the foliage during a 30 to 40 day period in 
the spring. 

With the above factors to consider it may be 
seen that airplane application lends itself to the 
needs of an effective mesquite control program. Wo 
ground equipment that has been tested or observed 
appears to approach airplane application on exten- 
sive areas from the standpoint of cost, ease of ap- 
Plication and effectiveness. The chief objection 
to the use of the airplane is one of hazards to sus- 
ceptible crops, principally cotton which is quite 
commonly grown in the ares where mesquite is a pro- 
diem to the livestock men. Similar hazard crops 
have been encountered in weed control in the rice 
areas and others where the airplane is used. 

The Texas Agricultural Experiment Station in 
cooperation with the Division of Weed Investiga- 
tions, B. P. 1.8. A. E., at Spur, Texas has, therefore, 
undertaken some preliminary studies to develop in- 
formation on safer and more effective use of air- 
plane spraying equipment. The information presented 
should be considered applicable only to the control 
of mesquite. It my or may not apply to control of 
undesirable plants under different conditions. 

At the outset of these studies a review of the 
literature indicated that a certain amount of hasard 
to susceptible plants was encountered wherever 2,4,D 
and 2,4,5-T were used. Furthermore, that low volatile 
or non~voalatile formations of these chemicals were 
safer to use and that spraying should be done with 
equipment developing low pressures with nozzles ad- 
justed to deliver coarse droplets. There was prac- 
tically no information on the effectiveness of diff- 
erent sized droplets of the solutions on weed kill 
obtained when applied by grouné equipment or by air- 
Planes. There was, however, some published inform- 
tion from the California Agricultural Experiment Sta- 
tion showing the amount of drift that my be expected 
from different sized droplets of water when settling 
a distance of 10 feet in a 3-mile per hour wind. The 
drift of water droplets under these conditions varied 
from a minimum of 10 feet for droplets 800 microns 
in size (closely similar to moderate rain) to 500 
feet for droplets 30 microns in size (closely similar 
to a cloud) and 8 miles when the droplet size ap- 
proached 1 micron in diameter and simlated an oil 
fog. Even though these findings my not be directly 
applicable to applications made by airplane, it is 
readily evident that the use of larger droplets 
might well reduce the drift hazards of 2,4-D and 
2,4,5-T. With this in mind some studies were under- 


taken to determine the effect of droplet size on the 
control of mesquite and to learn something about the 
@mount of drift that might be expected with different 
sized droplets. 
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Excellent cboperation on the part of airplane 
operators made it possible to test 6 types of spray- 
ing equipment that gave a range in droplet sise, ar- 
bitrarily classified as very fine, fine, moderately 
fine, medium coarse, moderately coarse and coarse. 
The first phase of these studies consisted of de- 
termining differences in apparent droplet size by 
making flights at a 10 foot height at right angles 
to a 200 foot paper tape. The solution used in 
these tests was a 25 percent oil-water emlision con- 
taining Rhodamine B dye. The rate of application 
was set at 4 gallons per acre, using swath widths of 
U5-feet. The data (Table 1) show that the patterns 
of distribution were seriously influenced by a chang 
in wind velocity from sero wind to 15 miles per hour 
Ine matter of 3 hours after the tests were begun. 
On the other hand, comparing the patterns of noder- 
ately coarse droplets at zero wind with fine drop- 
lets in a 12-mile wind probably gives some indica- 
tion of drift hazards (Table 2). These results 
show that there was much less loss in total pattern 
with moderately coarse droplets than when fine drop- 
lets were used in a wind at 12 miles per hour. The 


loss in pattern with moderately coarse droplets was 42 
feet and 61 feet for fine droplets. It would appear 
that the losses at 42 and 61 feet in pattern might easi- 
ly have been due to the very fine droplets that became 
“air borne” and thus failed to settle to ground level. 
The area of moderate coverage was shifted somewhat 

more in the case of fine droplets tut the total area of 
moderate coverage was the same as that obtained with 
moderately coarse droplets in this test. 

The second phase of these studies consisted of hav- 
ing oom of the 6 planes apply each of u solutions of 
2,4-D and 2, u. 5 on 20-acre areas of mesquite on May 
22. The mesquite appeared to be in proper stage of 
growth and other conditions were favorable for good con- 
trol. The height of mesquite ranged from 12 to 15 feet 
and applications were made at a height of approximately 
10 feet above the plants. On October 5th, approximate- 
ly four and one-half months after the mesquite was 
treated, preliminary readings were made to evaluate 
the general effectiveness of the treatments. 


Teble 1. Relation of type of airplane spraying equipment to droplet size and distribution of spary patterns. 


Wind 


Pattern Distribution in Feet 


of Droplet Size ypq Dir. Right Left Total 
Equipment _ Light Moderate Light Moderate Light Moderate _Tota)_ 
Roto sprayer Very fine 7 &® 20 36 6 42 26 78 104 
0 10 Fine 12 R 6 15 6 42 12 57 69 
Medium pressure Fine 8 R 18 12 12 63 30 75 105 
Low pressure Medium coarse 12 sR 0 36 51 36 51 72 123 
Gravity Moderately coarse 0 33 42 33 42 66 gu 150 
" " 12 3 30 4g 27 51 57 108 
Low pressure Coarse 15 R 0 11 3 27 3 38 11 


Table 2. Relation of droplet size and distribution of spray pattern. 


Type mon hast W in Feet 
Light Moderate Light Moderate Light Moderate Total 
Gravity Moderately coarse 0 33 42 33 42 66 gu 150 
‘ 3 30 us 27 51 57 108 
, Fine 12 6 15 6 ue 12 57 69 


The preliminary evaluations indicate that the 
spray equipment delivering the various solutions in 
medium to coarse droplets was equally as effective 
as the equipment that delivered the solutions in 
fine droplets. In fact, notes of 6 evaluators who 
sampled the plots indicated somewhat higher effec- 
tiveness for 411 solutions when moderately coarse 
to coarse droplets were used. The type of carrier 
used, whether percent oil-water emision or oil 


solutions of 2,4-D and 2, , 5 low volatile esters, 
did not appear to influence the effectiveness of 


mesquite control when applied in various sised droplets. 
The weed kill obtained in the mesquite plots did not 
appear to be greatly influenced by droplet sise in 
these tests. 

Fur ther support for these findings comes from 
rather extensive experimental applications of various 
formations of 2, u, 5 and 2,4-D that were made in 
1949 and 1959 using equipment that delivered the solu- 
tions in moderately coarse droplets. Results from these 
tests covering some 15,000 acres indicate that good to 
excellent control of mesquite and susceptible range 
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weeds was obtained when other factors were favorable. 
In these tests wind velocity ranged from sero to 20 
miles per hour, height of mesquite from 4 to 30 feet, 
elevation from 20 to 36 hundred feet above sea level, 
temperatures from 70 to 90 degrees and relative humid- 
ity of the air from 40 to 90 percent. 

The statements made here mst be considered pre- 
liminary and tentative. The authors hope this work 


- Will stimmlate more thorough studies on the develop- 


ment of safer and more effective means of applying 
growth regulator chemicals for weed control. 

Other than trained pilots, use of mechanical 
features which provide maximum safety from leaks and 
the use of low or non volatile formations, this 
field of research should embrace, at least a few of 
the following factors other than wind, that could 
easily affect the dttrft hazards of chemicals: Drop- 
let size, viscosity, and characteristics of the spray 
solutions, height of flights, type and air speed of 
planes, design of boom and mounting on fuselage, noz- 
tle design and spacing, therm) activity, density of 
the air and others. It is very likely that through 
the reduction of drift, not only will hasards to 
desirable plants be reduced, but a substantial sav- 
ing may be realized in the amount of chemicals and 
other materials required for effective control of 
weeds. 
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Y RESEARCH BE OF GREATEST STANCE 
THE WEED CONTROL MACHINERY INDUSTR 


Barl D. Anderson 


In preparation for this panel discussion, a 


. Questionnaire was sent to a number of the nanufac- 


turers in this field to get their views on this sub- 
ject. Their replies, we hope, will be helpful. Al-~ 
though a mumber of the principal problems reported 
by these manufacturers are being discussed at this 
meeting, I should like, for the record, to review 
the principal problems listed by these companies as 
subjects for machinery research in their interest to 
supply the most practical and economical equipment 
for a wide variety of spraying jobs. 

1. The effects of pesticides, including weed 
control chemicals, on application equipment. The 
manufacturers are concerned with the affects of 
these chemicals on the tanks, pumps, hose and gas- 
kets and other component parts of the sprayers. 

This problem of course is of equal imporatnce to the 
chemical mamfacturer whose product is of little val- 
ue unless it can be satisfactorily and economically 
applied. We are pleased, indeed, that this subject 
is being formally discussed by others at this meeting. 

2. The effects of droplet sise and spray pat- 
tern on effectiveness of control. When these factors 
have been effectively evaluated the sprayer mmfact- 
urers can provide the necessary equipment to give the 
desired spray characteristics for best control. We 
are glad that this subject is being formlly inves- 
tigated at present and discussed at this meeting. 

3. The rate of application and its effect on 
control under various conditions. This information 
10 needed to further assist in determining practical 
magimom limite on size of pump tank and length of 
boon. 

u. suf table equipment for test plot application. 
There is a need for closer cooperation between the 
machinery research pro jects and general research pro- 
jects on herbicides at some research institutions to 
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insure greater uniformity of application on replicat- 
ed test plots. Engineers can be of real service in 
adapting equipment for such use. 

The sprayer manufacturers contacted further ap- 
peared to agree that they looked to the state and 
federal machinery research projects to develop 
basic information as to functional requirements of 
sprayers rather than for such agencies to undertake 
actual design of equipment. These manufacturers 
believe, and with considerable justification, that 
because of their broad design experience and know- 
ledge of production facilities that the engineers 
in industry are best prepared to carry ont the ac- 
tual design of such equipment to meet the require- 
ments determined by the machinery research workers. 

The sprayer mamufacturers look forward to a 
contimuing friendly relationship with the research 
workers in the colleges and the U. S. D. A. and wish 
to take this opportunity of expressing apprecia- 
tion for past assistance. To assist further in 
cooperating with the research agencies, our Asso- 
ciation has established a research committee whose 
services are available for consultation on any of 
these research projects. 
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HOW MAY MACHINERY RESEARCH BE OF GREATEST 
ASSISTANCE TO THE WEED CONTROL MACHINERY INDUSTRY 


G. H. Collier 


According to the records, some research on 
spraying and spraying equipment dates back to the 
year 1897 when a group of entomologists from the 
Western New York Horticulturist Society met and 
discussed methods to protect field crops, orchards 
and vineyards from insect pests. 

Back in the period 1910 research workers in 
a number of the states represented at this confer- 
ence were experimenting in field spraying with 
iron sulphate, using both horse-drawn traction 
sprayers and small hand sprayers for spot applica- 
tion for weed control. 

In the period beginning about 1925 there was 
experimentation in the use of sodium chlorate for 
control of weeds in grain crops, fence rows and 
railroad right-of-ways. There were, however, some 
hazards in the use of this chemical and, there- 
fore, its use was relatively limited. 

In 1945 the chemical industry threw the book 
at the public with the new selective type herbi- 
cides and other control chemicals. In their haste 
to get their products on the market, some mamfac- 
turers did not give adequate thought to the equip- 
ment for correct application. These new chemicals 
presented some problems and headaches to the 
manufacturers of spraying equipment. 

These new chemicals required considerable 
testing and field research to determine the proper 
dosage, rate of application and the best pressures 
for the most satisfactory end result. 

It has taken several years of research before 
there was a meeting of minds on the above mentioned 
problems, as well as timing of application - wheth- 
er morning, noon or night for best end results. 

One of the principal problems confronting the 
equipment manufacturer is the effects of pesticides, 
including weed-control chemicals, on the application 
equipment. For example, what effect does these 
various chemicals have on metal parts, on rubber 
hose and gaskets, and on other component parte. 
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At a meeting last week of some of the chemical 
companies, sprayer manufacturers and suppliers of 
component parts, and Federal research workers, this 
subject was thoroughly discussed. It was agreed 
that thie problem was common to all and action was 
taken toward setting up a specific research pro- 
grem, the cost to be jointly shared by the several 
groups concerned. 

As one of the cooperating groups, the National 
Spreyer and Duster Association will welcome the sug- 
gestions and cooperation of all the weed-control 
machinery research workers in setting up and effec- 
tively conducting this program to the ultimate ben- 
efit to the farmer and the general public at large. 

We believe this to be a very important step 
in an attempt to solve a common problem for mutual 
benefits. 


AN EDUCATIONAL PROGRAM TO PREVENT OR REDUCE 
THE SPREAD OF NOXIOUS WEEDS 


. F. Yost 


Having been a county extension worker for over 
thirteen years, I am naturally a strong believer in 
education as the most important phase of any action 
program, It goes without saying that research is 
first needed to establish the truth or the facts 
which in a weed program determine the best recommen- 
dations for control and eradication procedure. After 
the recommendations have been set forth, then these 
mast be taken to those concerned through educational 
methods. Since noxious weeds are a public menace, 
there must be some means to bring the non~cooperators 
into the program and further there mst be regulations 
to bring other needed cooperation to all concerned; by 
this, I mean to clean the weeds from highways, rail- 
roads, rights-of-ways and other places where they com 
stitute a menace to adjoining landowners. Likewise, 
there mst be a program to check the spread of noxious 
weeds to new locations or to clean fields and to clean 
farms. Obviously, there mst be some legal stipula- 
tions setting forth the necessary authorization for 
the over-all program and prescribing the limitations 
and restriction of such activities. 

Everyone is familiar with the old saying, “An 
ounce of preventim 1 worth a pound of cure." Most 
certainly this is true when applied to the weed pro- 
dlem. All weedworkers including regulatory, ten- 
sion and research, whether working on the county, 
state or federal level know full well that there are 
two important phases to any successful weed progran. 
This includes the eradication or control phase on the 
one end and the prevention of spread phase on the oth 
er. May I say in this connection that education or 
extension is paramount to the success of both ends 
including both the effort to eradicate and to prevent 
spread. In our state we consider that our efforts to 
prevent or to reduce the spread of noxious weeds is as 
important if not more so, than is our effort to erad- 
icate. It is my personal conviction that it is mch 
easier and cheaper to prevent the spread of noxious 
Weeds than it is to eradicate them after they are 
once established. It is my further opinion thet one 
dollar spent for prevention will do more good than 
ten dollars spent for eradication or stated in anoth- 
er way, one dollar not spent for prevention now will 
later lead to the expenditure of ten dollars for 
eradication. 

Any state or county weed program that covers 
only control and eradication certainly is working 
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only half of the problem. Under such a program you 
are closing your eyes to a situation that will mean 
defeat in the end. The big question is, how will 
eradication activities keep up with the normal and 
naturel spread. Obviously, this can not be done un- 
less the program includes the prevention phase of 

the problem. Even with a program including both 
eradication and prevention it will be necessary to 
operate a dang-up“ program to kill out the noxious 
weeds faster than they spread by normal and natural 
means. It will require a "high-class" program oper- 
ated on an effective and efficient basis to keep 

from slipping backwards. 

I am sure you will pardon me for referring to 
our Kansas Weed Program. The only reason for doing 
so will be to clarify my points. Our state noxious 
weed law was enacted in 1937 as a one-weed and one- 
phase law, as it covered only field bindweed and at 
the same time it covered only eradication and con- 
trol with no attempt to prevent the spread of the 
seeds of this or other bad weeds. After a few years 
of intensive work on eradication only, we realised 
that we were covering only half of the weed problem 
as we were giving no attention to the mtter of 
spreading noxious weeds through feeds, equipment, 
mursery stock, or the movement of infested soil, sod 
or animal fertilizer. We were doing a good job of 
cleaning up large and small infestations, but we were 
making no effort to prevent the starting of new areas 
of bindweed by spreading the seeds in various ways. 
We could readily see that unless we also worked the 
prevention angle that the program covering control 
and eradication could not possibly keep up with the 
rate of spread. With this situation staring us in 
the face we proceeded to mike some plans to organize 
a program designed to prevent or reduce the rate of 
spread 


After due and careful consideration we decided 
that this task could not be accomplished by the 
ordinary or conventional educational means but that 
it had to be backed-up by legal means and with reg- 
ulatory powers so that we could require the coopera- 
tion of certain branches of industry who are instru- 
mental in helping to spread noxious weeds. This in- 
cluded such industries as the feed des ler, the nur 
sery dealer, the custom thresher or combine oper- 
ator, the commercial excavitor or dirt mover, the 
trucking operators and others who may be dealing in 
the sale, the transporting or the movement of ma- 
terials which carry or contain the seeds of noxious 
weeds. 

We had little trouble to secure the desired ad- 
ditions to our state noxious weed law which authoris- 
ed us to work on a program which was designed to 
prevent or at least reduce the spread of noxious 
weeds. The additions to the lew were as follows: 

1. Regulating the disposal of screenings and 

offal material. 

2. Regulating the disposal of infested mrsery 
stock, plants, packing material, anim) 
fertilizer, and soil or sod. 

3. Regulating the cleaning of certain farm 
equipment such as custom operated thresh- 
ing machines and combine harvester threshers. 

4. Prohibiting the sale of infested livestock 
feed mterials without first processing to 
destroy noxious weed seeds. 

No doubt there are other important means of 
spreading noxious weed seeds in your state which are 
not covered by our lew, nor have we covered all 
methods of spread existing in our own state. We 
have, tried to cover these methods which are mst 
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I would now like to discuss with you as to how 
the prevention phase of the law functions in actual 
operation. Educational methods are used in every 
way possible to assist regulatory procedure. Our 
state noxious weed law as amended holds the Board 
of County Commissioners responsible for the enforce- 
ment of the entire noxious weed law and requires 
them to employ a County Weed Supervisor to carry 
out the intentions of the law. The law further out- 
lines the duties of the County Weed Supervisor. The 
act states, among other things, that he shall con- 
duct a program to prevent the spread of noxious 
weeds as well as to eradicate and further to in- 
vestigate or aid in the investigation and prosecu- 
tion of any violations of this act and report vio- 
lations of which he has knowledge to the county 
attorney. The County Weed Supervisor is the acti- 
vating official of the law and entire weed program 
for his county. He carries on all eradication and 
control work as well as all work dealing with pre- 
vention of spread activities. Under this head the 
supervisor may more properly be called an inspector. 

The first and most important duty is to educate 
the Weed Supervisor in not only his duties and re- 
sponsibilities but also in the details of perform- 
ing hie daily functions dealing with preventing the 
spread of noxious weed seeds. In short, this con- 
sists of training the trainer or educating the 
educator. The supervisor may be a college graduate 
yet he will need to be trained and educated not only 
in his general duties but also in the details of his 
daily work. The County Need Supervisor mst himself 
be a teacher or an educator much as the County Agent. 
First of all he mst educate the farmer to the im- 
portance of the general weed problem but more espec- 
ally to the greater importance of the noxious weed 
problem. In addition he must inform or educate if 
you please, the farmer on how weed seeds spread or 
move about from place to place and how such seeds 
may come to his farm and further how the farmers 
may help himself by protecting his farm against such 
weeds. The matter of educating the farmer to the 
importance of the weed problem and how he may pro- 
tect himself is the really big problem. No one 
knows this fact better than our agricultural exten- 
sion workers who are specialist in adult education. 
If the farmer can be made to fully realize the weed 
problem and the part he should pley, the battle 
against weeds will be just the same as won. How- 
ever, as you already know, it is virtually impossi- 
dle to educate everyone to the fullest extent and 
further the farmer is entitled to cooperation by 
all branches of industry who can assist in solving 
this enormously complicated and wide-spread public 
menace. 

In our Kansas Noxious Weed Program, we spend 
mich time to train and educate our County Weed Super- 
visors in their duties and responsibilities and at 
the same time we help them carry on their educat 1081 
program with their farmers, and with those branches 
of industry represented in their county who are in- 
volved with the problem of spreading the seeds of 
noxious weeds. 

The methods which we use in training our County 
Weed 8 pervisors are mainly: 

1. Holding one day district Weed Schools. 
These schools are held two to three times 
yeerly as need arises. The State Weed Su- 
pervisor and his assistants mke up the 
instructional staff. At these schools we 
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cover such things as (a) training in weed 
seed and weed plant idenfitication, (b) 

in proper sampling of farm bins, or truck 
or rail shipments of feeding grains, (c) 
how to analyze samples and make reports, 
(a) how to check and inspect mrsery stock, 
movement of soil or sod, and animal ferti- 
lizer, and (e) how to handle inspection of 
farm equipment. Much of the schools con- 
sist of questions and answers or general 
discussion. 

In our program we have used personal contacts as 
one of the best ways in educating, the farmer and 
those in industry as to the spreading of noxious weeds, 
The personal contact method is slow and expensive but 
it is the most effective of all methods. 

The assistance which our State Weed Division hag 
given counties in their educational work has been ag 
follows: 

1. We have supplied counties with educational 
posters which the supervisor puts up in 
public places in their county. (General 
posters.) 

2. We have supplied counties with posters of 
special interest to farmers and to custom 
operators of threshers and combines. 
(combine poster) 

3. Based on our recommendations, counties have 
purchased and mailed similar material to 
farmers or to combine owners. 

u. Based on our recormendations, counties have 
mailed suggested circular letters or other 
material to farmers and to dealers. 

In closing, I would like to give you some re- 
sults of our work dealing with prevention of spread- 
ing noxious weeds. 

1. During the past five years, eight million 
bushels of railroad shipments of feeding oats and 
barley have been inspected at terminal markets out- 
side of the state of which two million bushels were 
found to be infested and were, therefore, not ship- 
ped into the state. 

2. During the past five years, over six million 
bushels of trucked in feeding oate and barley have 
been inspected after arriving in the state for noxi- 
ous weeds. Over 100,000 bushels were found to be 
infested and were processed in accordance with the 
provisions of the law. 

3. County supervisors are checking all feed 
materials being sold at farm or community sales. 
Likewise, supervisors are checking 11 feeds offer- 
ed for sale throuzh local newspapers. 

4, Screenings produced at mills, elevators, 
seed and feed stores are being checked and disposed 
of by legal means. 

5. Combines and threshing machines are being 
checked and much cooperation is being obtained. 
Farmers are being urged to require cleaning of cus- 
tom machines before pulling into field. 

No doubt, I have talked about weed situations 
and problems that do not prevail in your state. 

The weed problems and situations vary widely from 
state to state and likewise, vary widely within the 
same state. Unless there is an all-out effort to 
prevent the spread of noxious weeds, the program 
to eradicate is largely mllified. 

Rducation is the foundation of a successful 
weed program including both eradication and con- 
trol or prevention of spread. Regulation can not 
succeed without education, however, education can 
succeed mich easier with the help of regulation. 
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The two should work together to secure the greatest 
benefit in the shortest time and at the least cost. 


OF METHOD AND RESULT DEMONSTRATIONS 1 
CONTROL WORK IN MISSOURI 


J. Ross Fleetwood 


The introduction of 2,4-D and related herbi- 
cides came at a time when both our Experiment Sta- 
tion and Extension staff were at a low ebb in number 
of personnel and at a peak in terms of demands be- 
ing made upon them. 

Further, because of the nature of the weed con- 
trol problem in the state no personnel in the re- 
search, extension or regulatory phase had been set 
up to handle the work. Our climate is too humid for 
bindweed to be a major problem, we are too far south 
for serious quackgrass and Canada thistle infesta- 
tions and far enough north that Johnson grass is not 
a problem in mich more than the southern third of 
the state. True, the loss from annual and less per- 
sistent weeds hes been enormous but most Missourians 
have looked upon weeds as a nuisance rather than as 
a threat to the very velue of their farms and it has 
peen difficult to get the state back of a unified 
weed control program. 

The promise of practical control of weeds as 
even ® misance caused a great surge of interest 
and the College was besieged with inquiries as to 
specific recomnendations. In order to meet this need 
with as little disruntion of the normal activities 
of the vereons involved as possible, an educational 
weed control vrogram was developed. It seemed that 
the tested and tried demonstration method was the 
best available procedure. Therefore our program dur- 
ing recent years has been largely built around the 
method and result demonstration with all the varia- 
tions which looked promising. 

To start the program a few counties were sel- 
ected where there was the highest interest. Here 
general meetings were held to discuss the problems 
of weed control, and the information available on 
the new chemicals, sprayers, etc. These furnished 
a basis for mblicity to localize interest into a 
request for demonstrations. These meetings were 
followed by county demonstrations. The agronomy 
specialists assisted in these county demonstrations 
but the county agents were encouraged and in many 
cases did hold further demonstrations in each coun- 
ty. These meetings were organized around a discus- 
sion of the problems involved and the available in- 
formation, an exhibit of materials and equipment, 
and a method demonstration on mixing and supplying 
the spray. In most cases the local dealers in 
equipment, chemicals and materials cooperated whole 
heartedly in making these meetings a success. 

After this first round of demonstrations 4 com- 
bination method and result demonstration was utili- 
ted which farmers seemed to like very much. After 
the place for the demonstration has been selected, 

a portion of the field was treated and arrangements 
made for a meeting 10 days to 3 weeks later. At 
this later meeting those in attendance had an oppor 
tunity to view the results from spraying, discues 
the problems involved, look over the exhibits, and 
finally, actually see the rest of the field sprayed. 
Here again the materials and equipment for the 

study of those in attendance. 


A device utilized by many county agents in areas 
where new equipment was purchased in almost alarming 
quantities was to call a meeting to demonstrate cali- 
bretion of equipment. This gave an opportunity to 
attract a different group and still utilize about the 
sane procedure as at any of the other demonstrations. 

As most of you know, we have a rather intensive 
farm and home planning program underway in our state 
ve call it Balanced Parming. One of the activities 
utilized in practically every county is a Balanced 
Farming Meld Day or Tour. In either case, areas of 
various crops were sprayed far enough ahead of these 
meetings that the results could be observed at the 
time of the visit to the farm. These result demon- 
strations are viewed by some twenty five to thirty 
thousand farmers each year and the interest aroused 
at them served as the basis of many further local de- 
monstrations and meetings. 

Since mch of the rough land in the southern 
part of the state has a brush control problem where 
pastures are concerned, à problem was presented in 
handling interest in brush killers. This was done 
largely through the setting-up of observation plots 
to check the various mterials and methods of appli- 
cation. The first of these were set up in 1947 and 
each year since then additional treatments have been 
made. These plots have proven very useful as a 
place for farmers to observe brush control recommen- 
dations. These plots have been extended to strictly 
demonstration areas throughout the state. 

Brush control as a general thing needs to be 
followed by soil treatments and reseeding. This, of 
course, makes it necessary for such work to proceed 
on only a small acreage per farm in any one year, As 
a result our farmers are interested in procedures 
which are not practical where larger acreages are in- 
volved. It seems that these small demonstration 
plots have been very effective in many of our counties. 

Our careful observation of demonstration results 
has enabled us to in a large way overcome the handi- 
caps of inadequate research. And the interest al- 


ready aroused has caused the demonstration, both meth- 


od and result, to be umsually effective. Certainly 
it has enabled us to partially meet a rather serious 
problem of lack of personnel to do the job in our 
usual] Extension manner. We still do not use 2,4-pD 
to the extent that some of our neighboring states do. 
However, we feel that its use is on a very practical 
basis and that our farmers will expand its use as it 
fite into the solution of their weed problems. 


STIMULATING HOME EXTENSION CIUBS IN WEED WORK 
J. D. Purrer 


I have been asked today to talk on the topic of 


"Stimulating Home Extension Clubs in Weed Work". This 


is not an easy topic to talk about or an easy task to 
do. I do feel that in Nebraska we have done a few 
things along these lines, 


A few years ago Dr. McQuiddy of the University of 


Nebraska Medical College gave a talk at one of the 


Farm and Home meetings on hayfever weeds. Dr. McQuiddy 


is recognized as an outstanding authority on hayfever 


weeds. Many who heard this talk were impressed by it. 
Several groups thought we should have more educationel 


material on hayfever weeds. In 1948 a bulletin was 
published titled “Nebraska Hayfever Weeds". In this 
bulletin we have included drawings of about a dosen 
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of the most common weeds which are the greatest of- 
fenders of hayfever sufferers. Along with these 
drawings descriptions and control measures for each 
wee have been included. The first page of the bul- 
letin contains information which is of interest to 
most hayfever sufferers. Many know that ragweed, 
wild hemp, kochia, and a few others are considered 
as hayfever weeds. But not many know the cockle- 
bur, pigweed and a few others also produce an abun- 
dance of pollen which affects many people. 

In the fall of 1949 some of the Home Demonstra- 
tion Specialists prepared a lesson for Home Demon- 
stration Clubs on hayfever weeds. This outline 
helps the leader prepare a lesson to be discussed 
at the club meeting. It contains several thought 
provoking questions and in general endeavors to 
get people to talk about weeds. A set of colored 
slides of the common hayfever weeds has been pre- 
pared and is usually shown at these club meetings. 
Mounts of the weeds are also available. In the 
summer time we suggest that the meeting be accom 
panied with a tour at which these various weeds can 
be pointed out. I have only been on one of these 
tours. Here I found that women, in general, are 
very interested in the common weeds and are anxious 
to learn. Usually these tours are handled by a 
county agent, weed district manager or someone else 
who is familiar with the common weed species. 

I am convinced that this study lesson on hay- 
fever weeds has taken a hold quite well. mere are 
about 1500 Home Extension Clubs with a total member- 
ship of around 25,000. During the first half of 
1950 the demand was almost as great. I think we are 
safe in saying that there were approximately 400 
meetings on hayfever weeds in the state of Nebraska 
during 1950. The attendance at these meetings aver- 
aged around 20 per meeting. 

As a result of this lesson on hayfever weeds 
and the educational material that has been prepared, 
there is interest in other weeds of economic impor- 
tance. Already there is talk of a set of slides, a 
bulletin, and a lesson on poisonous weeds. I think 
in a couple more years such a lesson and the educa- 
tional material to go with it will be available to 
the Home Extension Clubs. 

I realise this discussion has been rather brief, 
bat I hope I have brought to you an idea or two 
which you can use to further the educational work in 
your state. 


WEED CONTROL IN MINNESOTA 
Ralph F. Crim 


For several years our anmal program in Minnesota 


began to take shape immediately following the North 
Centrel Weed Control conference. The procedure has 
deen to take the report of the conference and modify 
it, where necessary, to fit Minnesota conditions. 
The report is prepared for publication by a committee 


including the weed research men, regulatory officials, 


and extension workers. 

This report is sent out to county agricultural 
agents, state and county workers in the shortest pos~ 
sible time so as to enable county agents, county weed 
and seed inspectors to begin their year's program in 
weed control at an early date. The procedure as out- 


lined above has been extremely helpful to both county 


extension agente and weed control officials. 
The second and very important phase of the pro- 


ram is that of the annual weed and seed inspector's 
short course held at University Farm. This has con- 
tributed greatly to our weed control program. The 
1950 short course was ninth in the series. The short 
course is planned and set up through the cooperation 
of the State Advisory Weed Committee of the Minn- 
esota Agricultural Experiment Station, regulatory 
officials, and the agricultural extension service, 
The same is carried out through the office of Short 
Courses of the University of Minnesota. The course 
of instruction requires about four days, Many dif- 
ferent persons participate in the program. Those 
participating include research men, federal work- 
ers, regulatory officials, extension men ani other. 
A report of the sessions is written up for the use 
of the various workers in the field. The Short 
Course has been well received and the attendance is 
on the increase. Those who come in for the course 
of instruction regard it as a "refresher course" 
and go back in the districts and counties with up- 
to-date subject mtter and greater inspiration and 
knowledge for getting the job done. The weed and 
seed inspectors short course, held in January is 
regarded as a high light of the year's program. 

Following the said Short Course a large number 
of weed and pest control meetings are held through- 
out the state. There are 87 counties in our state. 
In the very large counties more than one meeting is 
often arranged for. County agriculturel agents are 
asked to participate in arranging for and to take 
part in the meetings. County, township, and city 
or village officials are expected to be present. 
Farmers and others interested are invited. The 
county or district meetings are designed to bring 
township and other local weed control officials up 
to date on the latest control methods as well as 
regulatory procedure. Here the county weed and seed 
inspector plays an important part. We have observed 
that some of the leading county weed and seed in- 
spectors have organized weed control meetings in a 
large number or even all of the townships of their 
individual counties. The county agricultural agent 
and the county weed men work and plan together on 
their county programs. As the result of such co- 
operation and intensive effort the program reaches 
a large number of people and stimlates greater in- 
terest and cooperation on the part of land owners 
and tenants. 

Not many years ago the so-called county weed 
meeting was a rather dull affair and attendance was 
small. The interest and attendance of such meetings 
is definitely on the increase. The information ac- 
quired from the Short Course and the results of 
better weed control practices from local demonstra- 
tions are well received. New chemicals, rates of 
application, methods of application, cultural prac- 
tices and crop sequence are given due consideration. 
All this is of great help to the local township and 
village officials. 

The results of work carried on in counties as 
reported by county weed and seed inspectors and 
district men for the 1950 season are of interest. 
The following is a summary report from 87 counties 
of Minnesota. This report includes such items as 
acres sprayed, the amount of chemicals used, the 
mumber of power sprayers and other important in- 
formation. 

Field bindweed and leafy spurge are two peren- 
nial noxious weeds. Twenty-five thousand, two hun- 
dred and forty-four acres of bindweed and 14,125 
acres of leafy spurge were sprayed during the grow- 
ing season of 1950. The mumber of acres of small 
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grain sprayed with 2,4-D was 1,786,617. Acres other 
than small grain were 183,730. Acres of corn spray- 
ed with 2,4-D were 124,300. ‘wo of the non-selec~ 
tive chemicals used include 820,452 pounds of sodium 
chlorate and 90,755 pounds of borascu. The number 
of power sprayers in use during the season was 

® 

7 ig Oe weeds and brush on state trunk high- 
ways, county and township roads is an important item. 
Of these 4,541 miles of state trunk highways, 19, 790 
miles of county roads and 8,522 miles township roads 
were sprayed. In addition to the above there was a 
relatively large acreage infested with Canada this- 
tle or other perennial noxious weeds which was fal- 
lowed. Alfalfa or other competitive crops were see? 
ed. Cultural practices, the ghoice of competitive 
crops and crop sequence are very important phases of 
weed control in our state. 

In summarizing the report of the work carried on 
in Minnesota the excellent cooperation of the various 
groups has been particularly valuable. The Minnesota 
Agricultural Experiment Station Advisory Weed Control 
Committee including staff members of the University 
and Agricultural Experiment Station, the State De- 
partment of Agriculture, United States Department of 
Agriculture, and the Agricultural Extension Service 
all planning and working together is very effective 
in carrying out a well-coordinated program. 

The report of the North Central Weed Control 
Conference modified to fit Minnesota conditions has 
been extremely helpful to our county agricultural 
agente and other workers in the field. The same has 
deen distributed as a pamphlet or mimeographed re- 

rt. 

* The anmal weed and seed inspectors short course 
has been a very effective means of getting out the 
best and latest information on weed control through 
district, county and local workers. The information 
received is taken to many township officers, and oth- 
er local officials and farmers. The number of town- 
ship and local leaders is on the increase and more 
effective work is being accomplished on the county 
and township level. 

The use of chemicals in weed control has in- 
creased to a large volume with excellent results. 
Farmers and custom operators have learned how to use 
chemicals very satisfactorily. The percentage of 
the 1 crop sprayed in 1950 is approximately 
15. 


THE FUNCTION OF OUTLYING FARMS IN WEED CONTROL WORK 
Otto L. Hoffmann 


Outlying farms or branch experiment stations, 
as they are called in some states, serve the useful 
purpose of bringing research findings and extension 
demonstrations closer to the farmers. In a state 
the size of Iowa, the farmers on the borders of the 
state will think twice before driving one to two 
bundred miles to a field day at the central station. 
They are more likely to come to a meeting if it is 
Closer to their homes. 

Iowa has had a system of outlying farus for some 
time but the system has grown considerably in the last 
few years. The first farms were selected on a basis 
of cropping practices and land use. More recently 
the farms have been selected on a basis of soil type. 
To the newcomer, it appears at first glance that the 
farms were selected on the basis of distance from 
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the central station. Iowa is a state about 11 coun- 
ties long (1.6. east to west) and 9 counties wide. 
The central station at Ames is located a little west 
of the center of the state. Of 12 outlying farms, 

8 are in the outer tier of counties, two in the sec- 
ond tier and two in the third tier. Six of these 
farms are in the southern part of the state where 
the problems of good farming practices are most a- 
cute. 

Some of the farms are owned outright by the 
college whereas others are rented on a long term 
lease from a local corporation composed of business 
men and farmers interested in promoting agriculture 
in their area, This second group is of interest to 
me and may be to you. The original initiative for 
starting a farm is taken dy a group of farmers in 
the area. They contact the college authorities tc 
Getermine if the college would take over an area if 
it can be provided. If the proposed plan fits into 
the needs of the college for furthering research 
and extension work, the college my decide to set 
up an outlying farm in the area. The farm is then 
turned over to the college for experimental and 
demonstrational purposes. The stockholders keep 
in touch with activities through the election of 
a board of directors who help to guide the direc- 
tion of experimental work. 

These farms taken together offer a wide variety 
of conditions for weed control practices. Annual 
weeds in crop areas are a universal problem. The 
problem is particularly acute on the Missouri river 
bottom farm where periodic flooding kes it diffi- 
cult to use good cultural practices. Quite often 
crops are destroyed by weeds that cannot be killed 
by cultivation because of wet ground. 

Pre-emergence weeding demonstrations with 2,4-p 
in corn were set up on four farms during the past 
year. The fields were in optimum condition for 
demonstrating results at the time of the annual 
field day. Weed control was excellent in every case 
with no injury to the corn. During the past several 
years, weed control plots at one of the farms has 
served the dual purpose of providing research data 
and serving as a demonstrational area for the annual 
field day. 

There isn't too nch of an opportunity to demon- 
strate perennial weed control on the farms available. 
One of the farms has considerable horse nettle, and 
another has considerable quack grass. Other peren- 
nial weeds are only in small patches or absent. We 
have utilized the horse nettle for demonstrational 
purposes with some success. 

Two of the farms have plenty of brush which 
* in handy for demonstrations with 2, u-D and 
2, u. 57. 

The question might be asked: What can the out- 
lying farms contribue which can't be obtained in 
some other way. 

First, they greatly speed up a program of ex- 
tension education. The farms are always there and 
are available for demonstrations when necessary. 

It is easier to arrange for space than would be the 
case where it is necessary to contact the county 
agents and then work through individual farmers. 
The plots can easily be contimed several consecu- 
tive years, where an individual farmer would be 
hesitant because such procedure interferes with his 
rotation plane. 

Second, the managers of the farms are trained in 
experimental techniques and are quite reliable. They 
follow directions as to the treatments that various 


areas are to receive. This is in marked contrast 
to what happens along roadways and fence rows where 
maintenance crews may destroy demonstrations before 
they can be used. 

Third, the farmers get to depend on the anmal 
field days as the place where their questions can 
be answered. Held days have been held regularly 
for a mumber of years on one of the farms. Each 
year the farmers wait till field day to bring in 
their weeds for identification and to obtain con- 
trol information. 

Fourth, the county agents in the areas served 
by the farms like the idea of having farms in their 
area. It is possible for them to bring interested 
farm groups directly to the outlying farm and go 
over the plots with them. Having the plots near by 
makes it unnecessary for them to put out similar 
demonstrations in their own counties. It saves them 
time and also the plots are frequently better manag- 
ed than they would be on an individual farm. 


THE SPRAYI 
Charies Laverty 


You have probably all heard the statement, "I 
didn't know a commercial sprayer was human." As I 
look back upon the activities of commercial sprayers, 
I can fully understand why this statement might be 
made. Frankly, it appears that with a new field 
opening it is first a bit confusing; with research, 
practical approach, and the endeavor of reliable in- 
dividuale attempting to establish a good business in 
that field as well as others who have entered it just 
for the take“. 

largely due to the fine job that the state ex- 
tension departments as well as industry have done, 
the general public is now ready to accept the fact 
that spraying will control weeds and brush if pro- 
perly applied. However, methods and practices are 
often criticised. Perhaps we in commercial spray- 
ing could play an important part in building a 
successful progran. 

Since there have been other reports preceding 
thie that have very fully covered the action of var- 
fous chemicals and different concentrations as well 
as different methods of application in thie meeting, 
I shall omit this field. 

We, in our operations, have found that good per- 
sonnel is one of the first essentials in a success~ 
ful commercial spraying program. Experienced help, 
with a farm background, who have had training in 
chemical application, is one of the prerequisites 
of a eatisfactory kill with a minimum of damege. 
Aleo, I believes in good supervision and daily checks 
on applicators to see that they are being cautious 
of drift, excessive pressure, and getting a com- 
Plete coverage without waste. We often use the 
statement, "Stop spraying just before the spray 
starts running from the leaves". I have also found 
that we can spray on practically any day regardless 
of wind if the proper precautions are taken and have 
found that less drift damage has been obtained from 
moderately susceptible plants on windy days than with 
days of a slight breeze. It is also the duty of the 
supervisor to check the sprayed areas about a week 
later to check results on the kill. Should they be 
poor or spotted, it is the duty of the operator to 
return and spray what he has missed. Consequently 
he becomes more conscious of full coverage. 


Naturally, equipment is the first observation of 
the operation. It should be well adapted and equip- 
ped to handle the job most efficiently. This includes 
range of desired pressure, water capacity to suit the 
operation, Jocat on, and maneuverability. This would 
range in some areas from a 600 gallon tank to a kmap- 
sack sprayer in other areas. The types of hand booms 
will vary as to the types of spraying to be done, the 
short boom being good for high pressure, and the long- 
er boom for low pressure. The human element plays an 
important part on the type and size of nozzles to be 
used. We have applicators who can use a nozzle that 
would spray at the rate of 25 gallon per acre while 
others require lesser concentrations and mch higher 
@llonage to insure complete coverage. 

Public relations gre a necessity when working for 
a company where roadsides or right of waye are to be 
sprayed. This may consist of contacting the county 
weed commissioner, county engineer, and other people 
who may be concerned. All property owners should be 
consulted. Too many have the impression that spray- 
ing consists of an endless period of dead brush and 
leaves seen after the spraying is completed. Little 
do they realize that in e few years this same area 
will be wearing a new stand of healthy grass. 

Regardless of the kind of chemical or the type 
of sprayer, the kill will be no better than the man 
who makes the application. 


ABSORPTION OF 2,4-p BY LEAVES 
A. M. Bryan, D. W. Staniforth and . H. Loomis 


Although poisons and nutrients of various kinds 
have long been applied to the foliage of plants, 
there have been few investigetions of the processes 
by which they enter the leaves and the routes by 
which they move through the plant. With the intro- 
duction of 2,4-D, much greater interest has been 
aroused in studies of the mode of penetration into 
and movement within the plant. The effectiveness 
of a hormone type herbicide depends upon its absorp- 
tion, translocation and toxic action. In this study 
an attempt has been made to isolate and examine the 
factors of absorption. The general technique was to 
treat plants or portions of plants with 2,4-D solu- 
tions and then to remove the surface residues of the 
treatments after varying periods of time and to ob- 
serve subsequent growth responses of the plants to 
the toxicants. 


ff Ad ion o 


Among the possible factors influencing the ab- 
sorption of 2,4-D is the temperature at which the 
plants are treated, It has been demonstrated by 
many investigators that the toxic action of 2,4-D 
is greater when treatments are mide during warmer 
periode in the growing season. 

To measure temperature effects, soybean plants 
3-4 inches tall were thinned to 3 plants per pot at 
the time when the unifoliate leaves were expanded 
and the first trifoliate leaves were still in the 
bud. A pot of 3 plants was the experimental unit; 
uniform units were grouped in ten replications. The 
plants and the 2,4-D solutions were placed in tem- 
perature chambers at temperatures of 5, 10, 15, 20 
and 25°C. for a period of two hours before the treat- 
ments were begun. Then the leaves were dipped in a 
solution of the sodium salt of 2,4-D, 750 ppm. with 
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0.1% Tide by weight added. After dipping for a few 
seconds the plants were shaken gently to remove eK 
cess solution, then returned to the temperature 
chambers and left for 30 minutes. The leaves were 
kept moist with a water atomizer but no water was 
allowed to drip from the leaves. At the end of the 
time interval the previously dipped leaves were 
thoroughly washed in a series of four water-Dreft 
solutions and finally in tap water. The plants were 
then returned to the greenhouse. An additional check 
treatment consisted of dipping the plant leaves in 
2,4-D solution and then washing immediately to obtain 
a measure of how completely the 2,4-D solutions 
could be washed from the leaves. 

Two days after treatment all treated plants 
showed some characteristic signs of bending and 
curling of stems and epinasty of leaves. Within 
four days after treatment plants treated at 5°C. and 
the 2,4-D treated check were practically fully re- 
covered and showed signs of vertical growth, while 
plante treated at the higher temperatures remained 
prostrate. The results of this gradient of growth 
contained an apparent discrepancy, as the recovery 
of plants treated at 10°C. was distinctly less than 
at 15°C. in three sepearate experiments. When 
plants were left to grow for the following two weeks, 
formative effects were observed on the second and 
third trifoliate leaves, indicating the early effect 
of the 2,4-D on leaf primordia. Fresh weights were 
taken in these experiments of all new growth beyond 
the unifoliate leaves. These data are shown in 
Table 1. 


Table 1. Response of soybeans to treatment with 
Na 2,4-D, 750 ppm. plus 0.1% Tide at 
various temperatures 


Fresh Wt., New Growth 


Treatment in grams 
Conditions First Second 
iment r 

Check (no treatment) 1.54 1.18 
Check (with 2,4-p) 1.33 
50. 1.04 -61 
10°C. -62 31 
15°C. 83 52 
20°C. -69 16 
25°C. 12 


Temperature coefficients cannot be calculated because 
of unknown initial value of shoot weights. It is 
evident from the data in Table 1, however, that coef- 
ficients of more than 2 were reached in at least sev- 
eral of the comparisons. These results indicate that 
Physiological rather than purely physical effects 
were concerned in the temperature responses. 


Effect of Added Sugars on the Absorption -A. 


Several investigators have shown that the addi- 
tion of sugar to leaves held in darkness increased 
the apparent rate of translocation of 2,4-D. These 
®xperiments were repeated, using the washing tech- 


nique previously described, to determine how much of 
the results observed might be attributed to factors 
involved in absorption or penetration. 

Plants were sorted into uniform replicates and 
each group wae split for treatments in the light and 
the dark. Plants in the dark were starved for us 
hours and then both sets were dipped in various sugar 
and KHoPOy solutions in 100 ppm. of the sodium salt 
of 2,4-D. After a time interval of 1 hour the plants 
were washed and set in randomised blocks on the green- 
house bench. Absorption of the toxic solutions oc- 
curred at a temperature of 22-23°C. Green weights of 
new growth per pot of three plants were taken at the 
end of a two week growth period. These data are 
shown in Table 2. 


Table 2. The effects of light and dark on the ab- 
sorption of 100 ppm. of 2, u-p with added 
amounts of glucose and Maron 


Fresh Wt., New 


2,4-D PH of Growth in grams 
Treatment Solution Plants Plants 
__in Dark in Light 

Control — 5.41 6.03 
2,4-D (sodium salt) 7.50 1.95 1.92 
2,4-D + 1% glucose 7.76 2.15 2.23 
2,4-D + 5% glucose 7-75 2.59 2.55 
2,4-D + Mero, 6.50 1.44 1.35 
2,4-D + 3% 6.40 1.32 ° 

+ 1% glucose * 
2,4-D + 2% 6.31 1. 

+ 5% glucose 


Examination of the data show no significant dif fer- 
ence between the plants which had been kept in the 
dark or light prior to and during treatment. The 
addition of Mero produced a definite inhibitory 
effect on growth, even when sugar was applied in the 
solution, The effect of added sugar was apparent 

in reduced injury. Adding sugar to the solutions 
of 2,4-D raised the pH while Kh caused a lower- 
ing of pH which was not offset by higher sugar con- 
centrations. 

In a further test comparing sucrose and glucose, 
sugar solutions of . 4, 1, 2, and 8% in 250 ppm. of 
2,4-D plus 0.01% Nonic 218 were used. After the 
solutions had remained on the leaves for 30 minutes 
the plants were washed to remove residues. Results 
from this experiment are contained in Table 3. 


Table 3. The effects of absorption of adding in- 
creasing percentages of glucose and suc- 
rose to 250 ppm. 2,4-D, plus Nonic 218 


Percentage of Fresh Weight, New Growth in Grams 
—_Sugar Added _______ Glucose Sucrose 


O (Check) 2.46 2.67 
1 1.10 1.52 

0.76 0.94 
1 0.77 1.07 
2 0,98 1.13 
2.32 2,42 


Neither of these sugars showed any superiority 
over the other in reducing injury from 2,4-D. Con- 
centrations of J and 1 of both sugars caused great- 
er bending and decrease in weight of new growth than 
those of 4. 2 and 8%. A minimum level is apparent iy 
present, above or below which tolerance is increased. 
Another striking feature was the difference in tour 
ness of plant tissues treated with different sugar 
levels, Plants treated with 4 and 1% sugar added 
were brittle and broke easily when clipped after 12 
days of growth, but those that were treated with 
concentrations of . 2 and &% of sugars were tough 
and well differentiated. 

In addition to sucrose and glucose the effects 
of fructose, lactose, and the alcoholic form of 
ad-mannose (d-mannitol) on absorption were observed. 
The solutions were sprayed on at the rate of 15 ml. 
per pot in concentrations of 4, 4, 1 and 8% of each 
sugar in 300 ppm. of the sodium salt of 2,4-D plus 
-01% nome 218. These plants were not washed, since 
it was desired only to study the relative effec- 
tiveness of the sugars in conditioning responses of 
the plants to the toxicants. At the end of 12 days 
the plants were harvested and the fresh weights of 
new growth were obtained. Data are contained in 
Tabdle u. 


rable 4. A comparison of the effects of various 
sugars and of d-mannitol when added to 
300 ppm. 2,4-D plus 0.01% Nonic 218 


‘Fresh Weight, New Growth, in Grams 
Sugar Added Percentage of Sugar in 


Spray Solution Mean 

Fructose 2.05 -69 -% 2.03 4.38 
Glucose 2.14 1.40 1.26 2.16 1.7% 
Sucrose 1.79 1.36 1.18 3.48 1.95 
Lactose 2.37 1.44 1.37 2.52 1.92 
Mannitol 2.48 1.68 1.54 2.54 2.12 


Ave. 2.17 11 122 2-5 


With the exception of fructose there seemed to 
de a non-specificity with respect to both sugars 
and mannitol. Fructose appeared to be the most in- 
hibiting when applied in 2,4-D solutions, this ef- 
fect being most marked at the J and 17 levels. 411 
sugars resulted in a significant reduction in growth 
at the 4 and 1 levels, but not at the 8% level. 


Absorption of 2,5) 


Wetting agents of several types have been shown 
to increase the toxicity of herbicides and to alter 
their differential toxicity. The more rapid action 
of low-surface tension sprays might be due to more 
rapid absorption of the toxic spray or to better cov 
erage of the leaves. To determine the effect on per- 
etration through leaf surfaces, wetting agents were 
added to 2,4-D solutions. 

In the first experiments the effects of wetting 
agent concentration and time of exposure on the ab- 
sorption of the solutions were studied. Six concen- 
trations 0, 0.1, 0.2, 0.5, 1.0 and 2.0% of Dreft wre 
added to 2,4-D solutions. 


Table 5. ler growth of soybean plants treated with 
75° ppm. 2,4-D for various times of ex- 
posure and concentrations of Dreft 


‘Fresh Weight, New Growth, 


Concentration of in Grams 
Dreft in Percent Exposure Time in Mimtes 
1.5 15 30 
0 5. 1 5.86 4.77 
0.1 3.59 3.16 0,49 
0.2 3.31 2.30 0.90 
0.5 3.71 0.0 0.0 
1.0 0.0 0.0 0.0 
2.0 0.0 0.0 0.0 


In a further experiment the effects of several 
different wetting agents on absorption of 2, u-p 801 
ut ions were studied. Six wetting agents were mie 
up at a concentration of 0.5% in solutions of the 
sodium salt of 2,4-D, 750 ppm. Plants were dipped 
in these solutions and washed after exposure times 
of 7.5 and 15 mimtes. Two checks were included, one 
untreated and the other dipped in 2,4=-D solution with- 
out wetting agent added. New growth beyond the uni- 
foliate leaves was harvested 2 weeks after treatment. 
Data are contained in Table 6. 


Table 6. New growth of plants dipped in 750 ppm. 
2,4-D plus 0. A of wetting agents 


Fresh Weight, New 
Growth, in Grams 


Wetting Agent ~ Type Exposure Time 
in Mimtes 
L 15 
Antarox A200 Non~ionic 0.0 0.0 
Antarox T120 Anionic 0.32 0.0 
Triton B1956 Non-ionic 2.18 0.0 
Tween 20 Non-ionic 2.60 0.0 
Duponol C Anionic 3.20 0.0 
Dreft Anionic 4.36 0.0 
2. u-p check 5.84 4.64 
Control 6.08 6.02 


All solutions with wetting agents added caused 
a greater bending of plants and reduction in new 
growth than the 2,4-D checks, and with longer ex- 
posures caused death. Observations made four days 
after treatment showed that with 15 minutes exposure 
Antarox A200 and 7120, and Tween 20 produced wilting 
of the leaves in addition to the bending shown by 
Dreft, Duponol C and Triton treated plants, but with 
7-5 minutes Antarox A200 and T120 caused only severe 
bending while other treated plants were recovering. 

Results from further experiments including sev- 
eral additional wetting agents substantiated the ft 
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that their addition to 2,4-D salt solutions increas~ 
ed rate of penetration and severity of plant injury. 
Wetting agents which gave good visible wetting when 
sprayed on leaves caused greater injury to plants 
than those wetting agents which gave poorer visible 
wetting effect. Generally speaking the non-ionic 
types of wetting agents caused greatest injury to 
plants when applied in 2,4-D solutions, while the 
anionic types gave less injury but still mch more 
than the 2, u-D solutions without any wetting agent. 

In conclusion the following points may be not- 
ed. The reactions of the absorption of 2,4-D across 
the cut in, cellulose and protoplasmic membranes of 
the leaf are probably not simple diffusion. In 
these experiments the temperature differentials were 
applied for relatively short periods of time, and 
the marked differences observed may be assigned to 
absorption reactions. Diffusion rates and surface 
tension are affected only slowly by temperature 
changes. When plants were exposed to 2,4-D solu- 
tions for short periods of time at temperatures of 
5 to 25°C., the absorption as measured by later in- 
jory, was approximately doubled by a temperature 
rise of 10°C. These results suggest that some type 
of chemical or enzymatic reaction was limiting ab- 
sorption in these experiments. 

When 0.5 to 1.0 percent of sucrose, glucose, 
fructose, lactose or mannitol was added to a 2,4-D 
spray solution, injury to the plants was increased; 
with 84 of the same sugars injury was reduced, pos- 
sibly because of hardening effects. Effective wet- 
ting agents greatly increased the rates of absorp- 
tion of 2,4-D, The nonionic types generally were 
more effective in this respect than the anionic 
types. 


Dale W. Young and C. *. Fisher 


Introduction 


Mesquite is one of the gor problems of the 
livestock man because it seriously interfers with the 
handling of his animale and often reduces the carry- 
ing capacity of his pastures. Research has shown the 
way for some control. More information is needed and 
should be developed to obtain better control. Chemi- 
cals, formations, carriers, movement of chemicals, 
rate of absorption, methods of application, stage of 
growth, and various environmental factors as tempera- 
ture, humidity, time of day, soil moisture and their 
effect on translocation and inhibition of mesquite 
growth will be discussed. 


Materials and Methods 


The results reported here are gathered from ap- 
Plications of herbicides to mesquite with airplanes 
and several types of ground equipment ranging from 
power sprayers to flit guns. 

The shield method is especially valuable in 
studying factors involved in translocation of chen 
cals. This method consists of shielding a portion of 
a branch and spraying a few exposed leaflets. Simi- 
ler leaflets are treated on each plant and care is 
taken to avoid treating leaflets near a fork or crotch 
which tends to restrict translocation. All the tests 
in one replication are on the same tree to overcome 
individual plant variation in their susceptibility to 
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herbicides. Results of the shield method are appar- 
ent in 60 days and can be read by observing the dis- 
tance from the point of application that tissues 
have been killed by the treatments. 

In studying environmental factors by the shield 
method, 5 chemicals were used in water solutions and 
in a 25 percent oil-water emlsion at concentrations 
of 0.5 percent. The chemicals were 2,4,5-T amine, 
2. u. 5 ester, 2,4-D ester, a combination of one 
part 2, u. „- ester and two parts 2, u-D ester, and a 
combination of one part 2,4,5-T ester and one part 
2,4-D ester. Each treatment was replicated u times. 


Chemicals: 


The type of chemical used is of mjor importance 
in mesquite control. Formations of 2,4,5-T are gen- 
erally more effective than formations of 2,4-D or 
mixtures of 2,4-D and 2, u, r. In shield tests in 
1 (Table 1) and some plot tests in 1949 and 1950, 
2,4-D and several mixtures of 2,4-D and 2, u, 
gave results comparable with 2,4,5-T, but until more 
information is developed it is safer to use 2, u, -r. 
In one test in 1949 a low volatile ester also gave 
better control than the isopropyl ester. Under 
ideal conditions the amine salt of 2,4,5-T is trans- 
located farther than the esters, however, the ester 
formations appear to be more consistently trens- 
located over a wide range of conditions. Low vol- 
atile esters are preferred because mesquite groves 
in cotton country and although control of drift is 
probably more important, low volatility reduces 
hazards. 
Table 1. Comparison of water and a 25 percent 
water emlsion as carriers for herbi- 
cides in mesquite* 


Branch Kill in Inches 

Carrier 
Water Ni- 
sion 


Total Ave. 


2,4,5-T amine 5.3 4.0 9.3 4.6 
2. u. 5 ester 4.6 u. 6 9.2 4.6 


DBK 3.6 4.6 8.2 4.1 
BK 64 3.5 4,3 7.8 3.9 
2. u-D ester 3. u 2.7 6.1 3.0 
Total 20.4 20. 2 
Ave. 1. 1 4.0 


* Each figure represents the average of 20 dates 
and 4 replications. 
** Differences not significant at the 5 pet. level. 


It was interesting to note the effect of 
2,4-D on mesquite. During the active growth stage 
2,4-D, especially the amine salt, affected about 
20 percent of the trees treated. This 20 percent 
was completely killed while the remaining 80 per- 
cent was only temporarily defoliated without a 
permanent top kill. The second year after treat- 
ment the plots appeared as if only one out of 5 
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trees hed been treated. The herbicide, 2,4,5-T, is 
apparent Iy more effective in that it gives a more 
uniform top kill and a higher inhibition of sprout- 
ing from the roots. With information to date low 
volatile esters of 2, u. 5 are preferred in mesquite 
work. Under ideal conditions $ pound of ester of 
2,4,5-T per acre gives effective control of mesqute. 
Rates in excess of 2/3 pound of ester of 2,4,5-T 
per acre generally give no increase in effective- 
ness even under unfavorable conditions. 


Carriers: 

When thorough coverage was obtained, water sol- 
utions of both esters and amines were translocated 
equally as well as oil emulsions (Table 1). For 
low gallonage treatments (below 5 gellons of carrier 
per acre) an o11 emmlsion appeared superior to a 
water solution. Wo increased effectiveness was not- 
ed for ml tons containing more than one gallon of 
011 per acre except in the case of a water in oil 
emlsion and at present no equipment is available 
to apply this heavy o11 emilsion. The unt 
of 011 probably insures better coverage and ro- 
duces losses by evaporation. 

The use of various oils for carriers involves 
a phase of research per se. At Spur, Texas 46 dif- 
ferent oils as carriers of 2,4,5-T were tested this 
season. In general, considering the cost involved, 
an oi] emmlsion or water solution is preferred dur- 
ing active growing conditions. However, for other 
seasons where water solutions of 2,4,5-T have no 
effect 011 solutions of 2,4,5-T give control of mes- 
quite when over 20 gllons per acre is used. 


Toxicity of oils: 

Oils with reduced phytotoxicity appear to be 
better carriers of herbicides for the control of 
mesquite than high phytotoxic oils. 011 toxicity 
is so influenced by sunlight, rate of application 
and temperature that definite results are difficult 
to measure. 


Seasonal effect: 

One of the most important factors in the con- 
trol of mesquite appears to be the stage of growth 
of the plant when chemicals are applied. The ideal 
time of treatment is at the time the plant comes 
into full leaf in the spring of the year (Table 2). 
Maximum translocation occurs about 70 days after the 
first leaves appear in the spring. At Spur, Texas 
this ie about mid-June. However, some translocation 
did occur from May 15 to August 15 in 1949, and from 
April 26 to August 20, 1950. ‘Translocation of che- 
icals in mesquite is yet to be measured during the 
dormant season. Air-plane foliage treatments to 
mesquite in the early spring, late summer, and fall 
show only defoliation and limited top kills. 

Table A shows that the food reserves of the mes- 
quite roots reach a low point in April at Spur. The 
root reserves are not built up again until during the 
latter part of June. che mesquite comes into first 
leaf at Spur about April s at the expense of the root 
system. This study supports the results of the 
shield method since maximm translocation occurred 
when the food reserves were being transported to the 
roots. 


Table 2. Relation of the stage of growth to the 
translocation of herbicides in 


mesquite 
in _inches* 
4-26 25 percent leafed out 1.7 


5-12 75 percent leafed out - blossoms 3.7 


530 Full leaf First bean 2.5 
6-6 Full leaf - Green bean 4.6 
6-14 ull leaf - Green bean 6.6 
6-20 Full leaf - Green bean 10.0 
6-30 ull leaf - Mature bean 5.3 
7-17 Pull leaf - Mature bean 5.0 
8-1 Full leaf 3.6 
8-7 Full leaf 3.5 
8-21 Full leaf 2.5 
8-24 Pull leaf 0 

9-22 Leaves dropping 0 


* Each figure represents the average of 10 treatments 
replicated 4 times. 


Table 2A. Mesquite root reserves on various dates 


Date Water Crude Ash Total Dex- 
nm Starch 


3-27-50 8.76 37.76 u. u1 2.54 2.64 2.38 
u- u- 50 s. 76 os 3.1 1. us 1.5 % 1.39 
6- 5-50 9.02 31.39 3.46 1.46 1.76 1.58 
7 1-50 8.26 «648.63 u. 20 u. 69 5.03 u. 53 
6 7-50 8.49 42.27 u. zu u. 9 5.30 u. 77 
10-13-50 9.26 2.86 5.16 5.19 4.67 


Droplet sise: 

Information on the optimum droplet size and the 
most desirable spraying equipment needs to be devel- 
oped. Tests are underway to determine the effect of 
various droplet sizes on translocation of herbicides. 
large droplets reduce the drift hazard and since sus- 
ceptible crops are often grown near mesquite, the 
largest droplets that will give satisfactory trans- 
location should be used. In the preliminary studies 
of a test at Spur, Texas herbicides applied in larger 
droplets gave better control than herbicides applied 
in emmller droplets. However, the plane that deliv- 
ered the largest droplets also had the most pressure 
on the boom. It is plain that this phase of the pro- 
dlem needs further study. 
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Environmental Fastors: 

The type of chemical, carrier, and stage of 

n for control of mesquite have been fairly ac- 
curately determined. These factors are of major im- 
portance and enough is known about them to obtain 
reasonable control of mesquite. There are undoubt- 
edly other factors of lesser importance that enter 
the picture. The results of studies of some of 
these factors are not conclusive and are subject to 
revision when more information is developed. In ur- 
ing growth regulators met efficiently, a plant 
stethoscope is needed so that one can tell just when 
activity in the plant is greatest; then apply the 
growth regulators. 


3011 moisture: 

As in other plants ammle soil moisture is pro- 
badly needed for effective mesquite control. Mes- 
quite has a tremendous root system including 4 long, 
deep tab root and extensive lateral roots near the 
gurface of the soil. An eleven month old seedling, 
36 inches tall, had a tap root 7 feet deep and side 
roots extending laterally a distance of 17 feet. 

The roots on mature trees often extend 60 feet. 

This extensive root system enables mesquite to tap 
almost any 6011 moisture present. It is also dif- 
ficult to determine the most efficient sone of mis- 
ture absorption. Rainfall varying from 1.4 inches to 
6.5 inches 30 days preceding tests with the shield 
method in 1949 and 1950 appeared to have little ef- 
fect on translocation of herbicides (Table 5). Field 
observations have shown that good contro] was obtain- 
ed under dry surface moisture conditions when growth 
of mesquite was still active and the trees did not 
show stress for moisture. 


length of Time Nerbicides Are in Contact with the 
Plant: 

Experiments were conducted to remove herbicides 
from the foliage by washing the treated areas with 
water immediately, 1, 2, 4, and 8 hours after treat- 
ment compared to a control (Table 3). No reduced 
effectiveness was experienced by the washings. In 
fact in nearly all cases translocation was improved 
by washing the foliage at the several intervals after 
treatment. 

It appears that these chemicals were absorbed 
in a very short time. If poor results occurred for 
applications preceding a rain the effect of the rain 
would not be to wash the chemicals off but to create 
a prolonged condition of high humidity and low ter- 
perature where translocation would be limited. 

It is interesting to note (Table 4) the effect 
of cutting off the sprayed foliage at various inter- 
vale after treatment. Translocation of all the 
chemicals was limited when the sprayed area was cut 
off after two hours. Cutting off the leaves and 
stems 4 hours after treatment showed no reduction 
in the translocation of the 2,4,5-T ester in oil, 
but cutting off the sprayed foliage & hours after 
treatment reduced the translocation of 2,4,5-T ester 
in water and the 2,4,5-T amine in an emision. 


Table 3. Relation of washing the sprayed foliage to 
the translocation of herbicides in mesquite 


Branch Kill in Inches® 
Washings After Treatment 
Chemical Carrier 1 
tone 1 ave 
iate- hr. hr. hr. hr. — 
ly 


2. u. 5 B Water 4.7 4.6 6.2 6.2 u. 2 6.0 5.3 
2,4,5-T A i- 3.4 4.0 3.4 3.6 6.0 6.0 u. 6 


sion 

2,4,5-7 B O41 4.0 5.8 6.3 7.0 5.0 4.6 3. U 
Total 11.1 m. u 15.9 16.8 15.2 16.6 
Ave. 3.7 4.8 3.3 5.6 5.1 5.5 


* Each figure represents the average of 2 dates and 
4 replications. 


Table u. Relation of cutting off the sprayed foliage 
to the translocation of herbicides in 


mesquite 
Branch Kill in Inches* 
Cutting Interval After 
Chemical Carrier ot Treatment 
hrs. bre, 

2. u, E Water 0 3 3 
2,4,5-T A Emilsion 11 0 1 0 3 
2. u. B 011 7 5 
Total 22 3 11 10 
Ave. 


* Each figure represents the average of 4 replications. 

Table 5. Relation of temperature, relative humidity 
and rainfall to the translocation of herbi- 
cides in mesquite in 1950 


Conditions for 12 Hours 


Trans- Rain 30 Bays 
— After Treatment 
Date Humidity Treat 
Ing 60. Beg.= 80 Pereent- 
Hrs. 
16 0 2 1.3 
0 
6-14 6.6 13 0 * 
6-20 10. 0 12 0 3.1 
6-20 6.9 7 1 3.1 
6-20 4.3 * 5 3.1 
6-30 5.3 5 0 3.1 
717 5.0 7 1 3.9 
117 5.6 4 12 3.9 
7-17 5.8 1 12 3.9 
8-1 3.6 6 0 3.9 
87 3-5 12 0 3.9 
8-7 7 9 0 3.9 
8-7 4.0 5 0 3.9 
8-21 2.5 2 0 1.3 
8-24 0 12 0 1.3 
0 2 * 5.6 
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Ones a growth regulating chemical is absorbed 
dy a pleat the final movement of the chemical to 
the reote my take considarable time. In fact, in 
woody plant growth there is some evidence to show 
that movement may contime for several months. Ons 
factor we need to know is the exact time a woody 
plant dies and when final translocation has taken 
place. At Spur all plante treated in 1949 gave mr 
evidence of kill in 1950 than in 1949. 


nid 

A high relative humidity was found to be es- 
sential in securing translocation of arsenic, 
ante and other heavy chemicals. It was found 
that these chemicals were translocated in the 
xylem of the plant and a period of moist contact 
was needed to get a lethal amount into the water 
conducting tissue. 

Since the growth regulating chemicals are 
translocated for the mst part in the phloem with 
the food supply, humidity is not such an important 
factor. High humidity was not always associated 
with greater translocation. In fact, the greatest 
emount of translocation occurred when there was no 
relative humidity above 80 percent. 

During 1950 twenty experiments were conducted 
throughout the year to measure translocation by the 
shield method. At 15 dates the average transloca- 
tion for all chemicals was 3.5 inches or more. For 
9 of these 15 dates relative humidity was never 
above 80 percent for 12 hours after treatment. 
(Tedle 5). vor the remining six dates 2 had less 
than 2 hours of humidity over 80 percent, 2 less 
than 5 hours of humidity over 80 percent and only 
2 had over 5 hours of relative mmidity over 80 
pereent for 12 hours immediately after treatment. 

On June 20 the average of treatments gave 
10 inches of translocation when followed by no re- 
lative humidity above 80 percent for 12 hours after 
treatment. ‘Translocation was decreased to 6.9 
inches when there was 1 hour of relative humidity 
above 60 percent and translocation was decreased to 
4.3 inches when there was 5 hours of relative hunid- 
ity above 60 percent during the first 12 hours after 
treatment. ‘The action of the 2,4,5-T amine was de- 
creased more by increases in humidity than that of 
the other chemicals with 19.0, 11.0 and 3.0 inches 
of translocation respectively for the three condi- 
tions described above. 

On July 17 a similar experiment was conducted. 
The relative humidity increased from 4 hours above 
80 percent for 12 hours after treatment to 12 hours 
of relative ty above 30 percent without a de- 
erease in translocation. Probably the extremely 
high bumidity at the beginning of the experiment 
offeet the effects of the additional humidity that 
occurred. 

Temperature changes for toth days were nearly 
equal but the average temperature was higher for 
the first experiment. 


Temperature: 

Preliminary results show that temperatures over 
60 degrees Fahrenheit for 12 hours after treatment 
appear to enhance translocation of growth regule- 
tors. In the 15 tests indicated above where the 
average translocation was over 3.5 inches, at 11 
dates there was over 5 hours of temperature above 
60 degrees Fahrenheit during the 12 hours imoediate- 
ly following treatment (Table 5). 


Table 6. Relation of the time of day of application 
of herbicides in mesquite | 


Branch Kill in Inches* * 


Date of Application 

6-20 10.0 6.9 u. 3 7.1 

717 5.0 5.6 5.8 5.5 

8-7 3.5 4.7 4.0 4.1 

Total 18.5 17.2 lu. 1 

Ave. 6.2 5.7 4.7 


* Each figure represents the average of 10 treatments 
replicated 4 times. 


Time of Day: 

Five herbicides in water and in a 25 percent 011 
emlsion, each replicated 4 times, were applied to 
mesquite on three occasions at 8 A. k., 1 P.M and 
6 P.M. to test the effect of time of day on trans lo- 
cation. The average translocation of all chemicals, 
as measured by the shield test, (Table 6) for the / 
three days was 6.2 inches for treatments at 8 A. U., 
5.7 inches for treatments at 1 P.M. and 4.7 inches 
for treatments at 6 P.M. 

The decreased translocation as the day progress- 
ed was probably due to increases in. humidity follor- 
ing treatment as there was a total of 4, 13 and 17 
hours of relative humidity for the first 12 hours 
after treatment for the 8 A. U., 1 P.M. and 6 P.M, 
treatments respectively. 

Without changes in humidity following treatment 
there appears to be little difference in transloca- 
tion for treatments at different times of day. 


Summary 


1. Mesquite has been controlled experimentally 
by application of growth regulators. Approximately 
98 percent top kill and 50 percent inhibition of 
sprouting was obtained 17 months after application 
of certain growth regulators. In several field 
trials 2,4,5-T gave more consistent results than 
2,4-D or mixtures of 2, u-D and 2,4,5-T. ‘Two-thirds 
of a pound of 2,4,5-T was generally sufficient to 
control an acre of mesquite. 

2. Most efficient control of mesquite with 2,4, 
5-T was obtained when the-plant was in full leaf and 
actively growing. This condition occurs about 6 weeks 
after the first leaves appear in the spring and ex- 
tends for about a 6 weeks period. 

3. During the active growing stage, u gallons 
of a 25 percent disse] oil-water emlsion per acre 
appeared to be sufficient carrier for the herbicide. 
During the dormant season high gllonage treatments 
of 2,4,5-T in 11 offer a less efficient means of 
control. 

u. Surface soil moisture did not appear to 
limit translocation of herbicides in mesquite, al- 
though in the driest conditions encountered the . 
plante were not under stress for misture, 

5. The effect of herbicides was not dimished 
by wetting after treatment. 

6. Clipping teste showed that 2,4,5-T ester 
in 011 was absorbed faster than other chemicals. 
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7. A high relative humidity was not necessary 
to secure translocation of herbicides in mesquite. 

8. Temperatures over 80 degrees Fahrenheit 
after treatment favored translocation of herbicides. 

9. The time of day that herbicides were ap- 
plied did not markedly affect translocation unless 
there was a major change in humidity. 

10. Our number one problem in 1951 appears to 
de the prevention of damage to cotton and other sus- 
ceptible crops from 2,4-D or 2,4,5-T applications to 
mesquite. The use of low volatile esters and large 
spray droplets applied by experimenced pilots should 
be encouraged to lessen hazards. 


PHYSIOLOGI RESPONSES 4 
Lyle A. Derscheid 


Several investigators have reported that the ap- 
plication of 2,4-D caused a reduction in yield of 
cereals if applied when the crop was quite young and 
again after it was in the boot. Others, however, re- 
ported that reductions were obtained at intermediate 
stages of growth, . g., sharp decreases have been 
obtained when oats was treated after it was tillered, 
wut before it had started to joint. 

These and other discrepancies indicate phat not 
only @gronomic stage of growth is important, but that 
perhaps the morphological stage of growth and physi- 
ological responses are of importance in the tolerance 
of a plant to 2,4-D. Yield reduction in corn is re- 
lated to these two latter factors. The study on 
which I am going to report was initiated to determine 
if these factors were important in barley. 

Triplicate, weed-free, four-row plots fourteen 
feet long of an early variety and a late variety of 
barley were sprayed at three-day intervals with the 
dut yl ester of 2,4-D at the rate of one pound acid 
equivalent per acre at Brookings, South Dakota in 
1949 and at Ames, Iowa in 1950, ‘The stage of devel- 
opment of the growing point was determined, at the 
time of each treatment, for the central culm, only, 
in 1949, but for tillers as well in 1950. Data for 
seed weight, yields and spikes per foot of plot were 
obtained and the number of seeds per spike was cal- 
culated from these data. Viability data were also 
obtained in 1949. Four replications of spaced-plente 
of both varieties were aleo treated at three-day in- 
tervals in 1950. Data for seeds per spike of the 
central culm of Plains and for tillers per plant, 
with and without spikes, were obtained for both var- 
ieties. 411 data were analyzed statistically. 

Plains, an early variety, was used each year. 
Wisconsin No. 38, a late variety was used in 1949, 
but since this variety lodges badly at Ames, Moore 
was substituted in 1950. The first 1949 treatment 
was made when the fifth leaf had emerged on each 
variety but before any tillers had been produced. 

The growing point of Plains was already floral 

while that of Wisconsin No. 38 was still vegetative. 
The first 1950 treatment was made when the fourth 
leaf of Plains was expanded and when the first till- 
er hed emerged, but before the growing point had be- 
come floral. The fourth leaf of Moore had emerged 
bat no tillers had been produced and the growing 
point was still vegetative. Three days prior to the 
last 1949 treatment, the us of Plains emerged from 
the sheath and Wisconsin No. 38 started to joint. 
The last 1950 treatment was made as the nue of Plains 
Vere emerging and as Moore was starting to joint. 


Floral primordia were first observed on the cen- 
tral culm of Plains when the first treatment was 
plied and in Wisconsin No. 36 when the second treat- 
ment was made in 1949. In 1950, floral primordia 
were first observed in the central culm, first and 
second tillers of Plains when the second, fourth and 
fifth treatments were applied, respectively, while 
they were observed in the central culm and three 
tillers of Moore when treatments three, five, seven 
and nine were made. The exact time that anthesis 
occurred was not determined but, in Plains, it nor- 
mally takes place three or four days before the awns 
emerge from the sheath. Since the awns of Plains 
had emerged when the eighth treatment was applied in 
1949 and the ninth treatment was applied in 1950, 
one would suspect that anthesis dave occurred 
about the time that the seventh 1 treatment and 
the eighth 1950 treatment were made. Since growth 
was slow during the latter part of the barley grow- 
ing season, it is possible that anthesis my have 
been taking place at the time of the seventh or 
eighth treatments, in 1950. 

The yields of both varieties for each year are 
plotted as a function of “stages of growth" in 
Figure 1. The points on the abscissa are adjusted 
so that any one point represents the same stage of 
floral primordia development for all four curves. 

If one mikes certain hypotheses, all of the curves 
follow a definite pattern. 
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The first hypothesis is that the cool 1950 
growing season produced a rin growth rate which 
im turn ceused the differentiation of floral pri- 
mordia to be slow. This would mean that any treat- 
ment applied before all primordia has been differ- 
entiated would be applied when some differentiation 
was in progress. If yields were reduced by a treat- 
ment at the time of differentiation one would expect 
@ ll decrease in yield by each treatment applied 
prior to the time that all differentiation was com- 
pleted. 

The second hypothesis is that the warmer and 
dryer growing conditions of the 1949 season checked 
growth and speeded differentiation. This would mean 
that a treatment applied before differentiation was 
completed would be applied either when the primordis 


of many culms or tillers were in the process of dif. 
erentiation or when very few were in the process, If 
yields are reduced by a treatment at the time of dife- 
erentiation, one would expect a large yield reduction 
from the treatments applied at that time and little 
or none from those applied between such periods, 

The 1950 data show that the yield of Moore was 
significantly reduced by the first treatment. None 
of the other varieties were treated this early. The 
data in Table 1, show that the wunder of spikes per 
foot and the number of tillers per spaced-plant were 
aleo reduced. These data indicate that vegetative 
primordia may have been injured, resulting in the 
decreased production of tillers which resulted in 
fewer spikes and a lower yield. 


Table 1. The mean yields, seeds per spike, seed weight and spikes per foot of plot of late barley varieties 


after being treated at nine stages of growth 


Moore - 1950 
Stage of Growth When Treated Bu. per Acre Seeds per Grams per Spikes per Tillers per 
Spike 0 
1. u lemves and no tillers 30.1°* .o** 
2. u leaves and no tillers Zu. u 25.8 
8. Central culm floral 33.3 21.3 33.3 69.8 5.8 
. 6 leaves and 1 tiller 36.9 21.3 33. 77.0 5.3 
2° let tiller floral 35-2 20.3 32.70 79.0 5.2 
+ 7 leaves and 2 tillers 34.4 20,3 32.26 79.8 u. yee 
7. 2nd tiller floral * 19.0 32. uy 85.3 5.4 
8. 6 leaves and 3 tillers 5 24.0 32.15 79.0 5.1 
9. Ird tiller floral 0° 22.0 32.73 ; 
— 22 2 8.2 
T. F. B. at 5% level * 78 — — 0 1.3 
14.33 20.0 1.7 
Wisconsin Wo. 38 1949” cern. 
1. 5 leaves and no tillers 41.6°* 19.35 Ju. zu“ 60.0 92 
2. Central calm floral 47.9° 2.3 32. 50 62.0 92 
8. 6 leaves and 1 tiller 49.9 27.7° 31. un 57.5 91 
„ 6 leaves and 1 tiller 79.5 29.0 27.51 63.7 96 
7 leaves and 2 tillers 22.35 26.91 qu 
. 7 leaves and 2 tillers 13.6% 25.0% 26.52 59.3 96 
7. Jointing 10.9 23. 25. 77 59.0 ¢ 
86. 9 lenves and J tillers 8.2 . 0 29.15 61. 2 
9. Anthesis (est.) 8* 2.3 22 
55.6 U 27.1 59.5 
— level 7.5 5.2 5.01 3.8 
1% level 6.83 19.0 


(1) Data obtained from space-planted plots, and stages of growth do not apply for late treatments. 


„ Significantly different from untreated at 5% level. 
** Significantly different from untreated at 1% level. 


The 1950 data also show that the yields of both 
varieties were reduced approximately five to seven 
bushels per acre, which is not statistically signif- 
feant except for the first treatment of Moore, for 
each treatment applied before the floral primordia 
had deen differentiated in the central culm or the 
first two tillers. The yield of Wisconsin No. 38 
was reduced by each of the first two treatments 
which were applied about the time that floral primr 
Au was being differentiated in the central culn. 
The yield was aleo reduced by treatments five, six 
and seven which were applied when Wisconsin No. 38 
was in the same stage of growth as Moore in 1950, 
i.e., when the floral primordia of first two tillers 
of Moore were being differentiated. The reduction 
in yield for each of these four stages was approxi- 
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mately fifteen tushels and was statistically signifi- 
cant. The 1949 yield of Plaine was not reduced by 
the first treatment which was mide when the growing 
point was already floral and differentiation was com 
pleted. The yield was reduced significantly, how- 
ever, by treatments four and five, which were applied 
when this variety was in approximately the same stage 
of growth as in 1950, i.e., when floral primordia 
were being differentiated in the first two tillers. 
The yield of each variety each year was reduced 
significantly at the time that the floral primordia 
of the late varieties were being differentiated and 
at the time that Plains was thought to be in anthe- 
sis. Treatments applied to Plains after anthesis 
did not decrease yields significantly. It is pos- 
sible that the application of 2,4-D during anthesis 
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causes poor pollination and the production of ster- 
ile florets. 

In order to determine where the reduction in 
yield came about, data were obtained for seed weight, 
number of spikes per foot of plot, and mumber of 
seeds per spike. These data were analyzed statis- 
tically and together with yield data are shown in 
fadle 1 for Plains and Table 2 for the late varie- 
ties. Germination date are also given for the var- 


Table 2. 


15 t1 treated in 1949. The number of spikes per con- 
tral culm of spaced-plants of Plains treated in 1950 
and the mumber of tillers per spaced-plant of Moore 
treated in 1950 are also given. The stages of growth 
indicated in these tables apply to data from nursery 
Plots but do not apply to the later treatments of the 
spaced-plants. 


The mean yields, seeds per spike, seed weight and mumber of spikes per foot of plot of Plains 


barley after being treated at nine stages of growth for each of two years 


Plains - 1950 
Seeds /Spike 
Stage of Growth When Treated Bu. per Acre “Sau TOF 1000 par Pest 67 Por Central 
1. U leaves and 1 tiller 34.5 17.3 35. 82.8 39. 
2. Central culm floral 33.7 17.7 33. 86.9 9. 
d. 5 leaves and 1 tiller 36.3 20.0 33.77 81.5 7. 2 
. let tiller floral 3 8 9 
5. 2nd tiller floral 8 
6. Central culm jointing 3.8 22.3 33.07 93.0 18.1 
7. Anthesis (est.) 31.8°* 33.02 105.3* 5 
0 8 emer . 
Untreated 21.3 33.06 
T. S. D. at 5% level * 33 45 1 . 18. 
— Plains - — Germ, 
1. Main culm floral 217 21.7 33.39 77.5 91 
2, 6 leaves and 1 tiller 7 22. 7 36. 85 72.6 90 
e eaves & t ers 
7 leaves and 2 tillers 3 
„ Jointing . 
9. 8 leaves and 2 tillers * mi a 8.3 91 
Untreated 2 * 2 1 2 
T. S. D. at 5% level 7.5 5.2 5.01 14.0 3. 
N. at 1% level 12.2 1 * 19.0 5.2 


* Significantly different untreated at 5% level. 


** Significantly different untreated at 1% level. 


If treatment at the time of primordium differ- 
entiation causes a reduction in yield, one would ex- 
pect the reduction to be either in seed weight or 
numder of seeds per spike. The data in Tables 1 and 
2 show that seed weight was not reduced signi ficant- 
ly but that the number of seeds per spike was close 
ly correlated with the yield. 

The data in Tables 1 and 2 also show that there 
was a significant increase in the mumber of spikes 
per foot of plot from plots of Plains treated on the 
seventh date each year and from plots of Wisconsin 
No. 38 treated on the fifth and ninth dates. Each 
of these increases was accompanied by a decrease in 
yield. Both treatments of Plains and the ninth 
treatment of Wisconsin No. 38 were applied at the 
time that these varieties were nearing anthesis. If 
the development of the central culm was slowed down, 
there would be more food available for the production 
of more spikes and greater development of these spikes 
on the tillers. Unfortunately the only data in this 
study, that can be used to check this hypothesis, are 
the counts of seeds per spike from the central culm 
of Plains spaced-plants. At maturity the spaced- 


(1) Data obtained from spaced-plants, and stages of growth do not apply for later treatments. 


plants were about ten days later than the plants in 
the mrsery plote and they were about four or five 
days later in heading, indicating that they may have 
been undergoing anthesis at the time of the last 
treatment. The average number of seed per spike of 
central culm of spaced-plants, as shown in Table 2 
was mach reduced on plants treated on the last date. 
If these plants were in the same stage of growth on 
the ninth date of treatment as the plante of oursery 
plots were on the seventh date, the mumber of seeds 
per spike of central culm indicate that the above 
hypothesis is essentially correct. 

The germination data in Tables] and 2 indicate 
that the viability was not affected in 1949 for 
either of the varieties treated. 

In conclusion the critical stages of growth are 
of short duration. When early and late varieties are 
compared, the stages of growth of one variety shift 
back and forth across those of the other making it 
difficult to line up all the stages. The same is true 
for one variety treated on two different years. When 
the stages of growth of both varieties for each year 
are lined up for the first treatment and likewise for 
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the last treetment and when intermediate stages are 
plotted between, it appears that yield reduction is 
drought about in three different ways. 

1. Early applications appear to injure vege- 
tative primordia which results in the pro- 
@uction of fewer tillers, fewer spikes and 
a lower yield. 

2. Applications made during tillering decrease 
yields if applied when florel primordia are 
being differentiated, by causing & reduction 
in the number of seeds per spike. . * de- 
gree of reduction depends on the rate f 
growth. If growth is rapid, differentiation 
is slow and yield reduction is slight; but 
yields are reduced by several treatments. 

If growth rate is slow, differentiation is 

rapid and 2,4-D applied at that time causes 
large yield reductions. 2,4-D applications 
made between periods of rapid differentia- 

tion cause no yield reduction. 

3. Applications at the time the crop is thought 
to be in anthesis causes large yield reduc- 
tions. This may be due to poor pollination 
(probably of the central culm) and, tims, the 
production of fewer seeds per spike. These 
applications also appear to stunt the growth 
of the central culm, thus allowing for the 
production of more spikes on tillers. 


EFFECT OF SEVERAL HERBICIDES ON SOIL MICROORGANISMS 
D. I. Kratochvil 


Most of us have been primarily interested in the 
response of weeds and crops to herbicides. New herbi- 
cides are being tested each year. Even though the re- 


sponse of plants to these new chemicals is of prime im 


portance, however, we must not forget other important 
factors related to the use of these new herbicides. 
One such phase of investigation that has not kept 
pace in the research field is the evaluation of the 
effects of the various new chemicals on soil micro- 
organisms. 

This study was made to determine the effect of 
several compounds, now being used as herbicides on 
011 microorganisms. The procedure used in making 
these determinations entailed use of a constant tem- 
perature water bath in which soil of known quantity 
in 250 cc. Erlenmeyer flasks was incubated for pre- 
determined periods of time. Dextrose was added to 
the soil to bring it to a high media level for Me- 
roorganic activity. Moisture content of the soil 
was brought to optimum level - 35 percent. Soil was 
incubated for 48 hours at 30.5 degrees centrigrade 
in open flasks to allow the organisms to become ac- 
tive. At the end of this time the flasks were closed 
with a one hole rubber stopper fitted with rubber tub- 
ing and closure clamps. The flasks were incubated, 
closeé, for four hours, then attached to mercury mn-~- 
ometer and the pressure developed by evolved gases 
measured in centimeters of mercury displacement. 
Pressure determinations were recorded at J consecu- 
tive l hour incubation periods — 52, 56 and 60 hours 
after incubation was started; with release of pres- 
gure and intake of fresh air after each determination. 
Barnes silt loam was used for al] trielse. The pH of 
this soil is 6.4. 

Chemicals included in the investigation were 
2,4-D, TCA, POP, . f. No. 2 (dichlorel urea), E. . 
10. 1 (2,4 dichlorophenyl "cellosolve* sulphate), 
Endothal (disodium 3, 6 endoxo hexahydrophthalate), 
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2. u. 5, and IPC. Determinations were made on san- 
ples of soil treated with the above herbicidal m- 
teriale with a range of rates equivalent to recom 
mended field rates of application. All test rates 
of a single herbicide, plus untreated check sam- 
ples, were included in a single run so that deter- 
minations of effect of this single material at the 
several rates could be related directly to those 
of herbicide-free soil. All determinations were 
run in quadruplicate. Samples of soil sterilized 
in an oven, or treated with toluene, were run 
through the procedure to show that microorganic free 
8011 would not evolve gas when placed under these 
conditions, 

Of the above chemicals, I am going to r 
on only 2,4-D, TCA, and PCP. I have 3 — 
three for several reasons; (1) 2,4-D has been test- 
ed by quite a number of investigators as to its 
bactericidal characteristics; most of whom have in- 
dicated little effect on common soil microorganisms. 
(2) PCP has wide use at the present time for the 
treatment of fence posts, etc. to prevent decay by 
#011 forn organisms, and is known to have fungici- 
dal activity. (3) TCA is definitely becoming es- 
tablished as a herbicide for the control of grass 
type weeds. These three mterials are of prime 
interest to this group at this time. 

First — let us take 2,4-D. One hundred gram 
samples of soil were treated with the amine salt of 
2,4-D at rates comparable to 1, 2, 3 or 4 pounds 
acid per acre field rates. At the end of 52 hours 
of incubation the checks showed an average reading 
of 5.4 centimeters of mercury displacement. The 
2,4-D treated samples showed 5.0, 4.8, 5.7, and 
5.9 for the 1, 2, 3, and 4 pound rates respectively. 
At the end of 56 hours of incubation the checks 
showed 4.9 while the treated flasks showed 5.5, 4.9, 
4.9 and 5,0 for the 1, 2, 3, and 4 pound rates res- 
pectively. At the end of 60 hours of incubation the 
checks read 6.0 and the treated flasks 6.5, 6.1, 5.7 
and 5.8 respectively. These data were analyzed and 
and no significant differences were found between 
determinations for the treated and check samples. 

Now let us see what effect field rates of PCP 
had on the microactivity under comparable conditions. 
Rates used were equivalent to 2, u, 8 or 16 pounds 
PCP per acre. At the end of 52 hours of incubation 
the — X case averaged 5.2 centimeters of 
mercury displacement while the treated les aver- 
aged 5.6, 1.6, 1.8, and 1.9 for the 2, 8.5. and 16 
pound treatments respectively. At the end of 55 
hours of incubation the checke were 6.3 and the treat- 
ments 6.5, 2.7, 2.9, and 2.9 respectively; 60 hours, 
checks 9.6, and treatments 10,0, 3.1, 3. . and 4,3 
respectively. These determinations were analyzed and 
a significant difference was found for the 4, 8 and 
16 pound rates at both the 1% and 54 levels in com- 
parison to checks. 

TCA was used at rates equal to 10, 50, 100, or 
150 pounds of active acid per acre. At the end of 
52 hours of incubation the check showed a mercury 
displacement of 6.3 centimeters, while the 10, 50, 
100, and 150 pound rates of TCA showed 3.5, 2.9, 
2.2, and 1.4 centimeters respectively. At 56 hours 
of incubation the check read 9.3, and the treatments 
6.1, 4.3, 3.4, and 2.1 for the 10, 50, 100, and 150 
pound rates respectively. At 60 hours the readings 
were 11.7 for the check, compared to 7.5, 5.1, 4.2, 
and 2.9 for the treatments respectively. Analysis 
of these data showed significant differences at 
both the 1% and M level for 11 rates in compari- 
son to check. 
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In thie investigation we have determined 2,4-D 
at field rates of application as having little effect 
on activity of soil microorganisms. This agrees with 
findings of other workers who have used plating out 
methods to determine the bacterial effects of 2,4-D. 
pates of PCP in excess of 4 pounds to the acre have 
a mrked effect on the activity of soil microorgan- 
jems. This is most reasonable when we consider the 
extensive use of this compound as a wood preserva- 
tive. When we compare TCA to the above herbicides; 
st comparable field rates, we find that it is a 
strong deterrent to activity of microorganisms in 

soil. 
A comprehensive report of this investigation 
including detailed description of methods and pro- 
cedure, and including determinations of the affect 
of several additional herbicides on activity of 
901 1 microorganisms, will be published shortly. 

The author wishes to acknowledge gernosity 
of Sharples Chemicals, Inc. for furnishing Endo thai. 
Carbide and Carbon Chemical Corp. for furnishing 
dichloral urea and E. H. No. 1, American Chemical 
Paint Company for furnishing iso~propyl~phenyl- 
carbamate, Dow Chemical Company for furnishing tri- 
chloroacetic acid and pentachlorophenol, I. I. du 
Pont Co. for furnishing 2,4,5-T and T. H. Peavey and 
Company for furnishing 2,4-D. 


CHEMICAL TESTS YOR TRICHLOROACETIC ACID 
R. W. Bummer 


Chemical tests, qualitative or quantitative, 
mst find their basis in the fundamental chemical re- 
actions of the substance under consideration. A short 
review of the chemistry of trichloroacetic acid would 
therefore seem to be in order. 

frichloroacetic acid (TCA) and ite salts have 
been known to chemists for over a century. The first 
recorded preparation of TCA was that of the pioneer 
Trench chemist, Dumas, who reacted chlorine with 
acetic acid under the influence of sunlight. Later 
preparative methods were based on the oxidation of 
chloral with nitric or nitrous acid. Here we have 
an indication of the stability of TCA toward strong 
acids and oxidizing agents. At the present time we 
have gone completely around the cycle so the tonnage 
quantities of TCA are prepared by direct chlorina- 
tion of acetic acid. Neutralization of the free 
acid with various bases results in the salts, such 
as sodium-TCA, which is the mst widely used deri- 
vative of TCA in the weedkilling field. 

Table 1 summarizes some of the physical proper 
ties of purified trichloroacetic acid. 


Table 1. Physical properties of TCA 
Malting point eee „% % „%% % % % „% „% „% „% „ „ „6 56.9°C. 
Boiling 2 196-7. 
Solubility (250. 
— „ %—6;ñ ——AFu·mm ð⁰eůãimgꝓem „% „„ „ 92.34 dy wt. 
Xylene eee „„ „„ ee 60% vy wt. 
ther „ „„ „%%% %%% F very soluble 


From the standpoint of biological activity, pro- 
dably the most interesting property of trichloro- 
acetic acid is its relatively high solubility both in 
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water and in organic solvents. From the analytical 
standpoint it would be handy to heave a water-immisc- 
ible solvent in which TCA could be concentrated by 
extraction. In general, however, TCA tends to con- 
centrate in the aque i phase. From the data avail- 
able in che literature the amyl alcohols seem to off- 
er the most promise for extracting TCA from aqueous 
media. 

Chemically TCA is a strong acid comparing with 
mineral acids such as HCl and HoSO\ in ite high 
degree of ionization. The parent acid is very cor- 
rosive to the skin and has found some medical uses 
in the treatment of warts and certain other skin 
conditions. Even the an are irritating to the 
skin and personne] using these materials for weed- 
killing should exercise due caution to avoid ex 
posure. TCA is a precipitant for protein and as 
such is familiar to biochemists and to histolog- 
ists who use it in fixative solutions. 

In the presence of alkaline agents or even in 
water solution, TCA can undergo the following re- 
action: 

The sodium salt in water solution breaks down sim- 
ilarly to yield chloroform and sodium carbonate. 
Thies may be a lead for those in the weedkiller field 
who are interested in the mechanism of the toric 
action of sodium TCA. From the practical angle it 
calls for a word of caution against the use of old 
TCA salt solutions without checking for possible 
decomposition. Since TCA salts are sometimes ship- 
ped in the form of water solutions considerable re- 
search has been done to assure that such solutions 
do not break down before use. 

The dismtation reaction takes place readily 
in the presence of tertiary amines or aniline. 

With the latter, in the presence of a strong base, 
a further reaction ensuss and provides us with a 
sensitive qualitative test for TCA. 

002 * CHC1; 
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The pungent, extremely disagreeable odor of phenyl 
isocyanide is readily detectable. 

A review of colorimetric tests for chloroform 
lead us to a test which can be adapted to quantite- 
tive determinations of TOA. An aliquot of the sol- 
ution to be tested is treated with tenfold quanti- 
ties of 30% sodium hydroxide solution and pyridine. 
The mixture is heated on a vigorously boiling water 
bath for five minutes. A magenta color develops 
in the pyridine layer in the presence of TOA. A 
calibration curve is prepared for the range of 10 
to 100 micrograms of TCA using an Aminco Model F. 
Photometer with the 510 m filter. Beer's law is . 
obeyed quite well over this range. One millimeter 
of solution containing the red amount of TOA 
was reacted with 10 ml. of Wa OH solution plus 
10 ml. of pyridine. By using a longer light path 
(4 inch colorimeter tubes) the range can be ex- 
tended down to 1 microgram of TCA. 

Table 2 gives results on recovery after 24 
hours of TCA added to samples of a sandy loam soil. 
The samples were extracted with successive small 
portions of distilled water, centrifuged and filt- 
ered. Extracts were mide to 50 ml. and 1 or 2 mil. 
aliquote taken for analysis. Some trouble was en- 
countered with turbidity in the pyridine layer in 
tests on scil extracts. This is discussed in the 
test method summry which follows. 
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Table 2. Recovery of TCA added to 200. samples of 


sandy loam soil 
Sample Microgrems Micrograms Remarks 
TCA Added __TCA Revovered 
1 100 130 Slight turbidity 
3 100 5 Clear 
5 200 205 Clear 
2 200 210 Clear 
200 aul Marked turbidity 


Pyridine Test Method for Trichloroacetic Acid 


Materials: 

Sodium Hydroxide solution, 30% by weight. 

Pyridine, reagent grade or redistilled. 

TCA standard solution: One gram of U.S.P. 
trichloroacetic acid is accurately weighed, 
dissolved in distilled water and made up 
to 100 ml. in a volumetric flask. Standard 
contains 10 mg. (10,000 micrograms) per ml. 

Procedure: 

Prepare a standard curve as follows: Make quar 
titative dilutions of the TCA standard solution to 
give a range of concentrations covering the region 
to be investigated. Vor example, dilutions contain- 
ing 2, 4, 6, 8, and 10 micrograms might be used for 
the 2 to 10 microgram range or 10, 20, 40, etc. for 
the 10 to 100 microgram range. Prepare a series of 
large test tudes (25 x 200 m.) with 10 ml. of 30% 
Wa OF solution and 15 ml. of pyridine in each. Into 
each tube accurately measure 1 ml. of a standard 
dilution. Swirl the tubes gently to promote mixing 
and immerse to just above the liquid level in a vig- 
orously boiling water bath for five mimtes. Re- 
move the tubes and allew to cool slightly. Decant 
the pyridine layer into a colorimeter tube and de- 
termine the transmission with a suitable colorimeter. 
With the Aminco Model F Photometer the 510 m filter 
gives the most sensitive determination. Plot the 
value obtained on semilogarithmic paper to obtain a 
standard curve. 

Unknown solutions to be tested are adjusted to 
volume so that 1 ml. contains an amount of TCA with- 
in the range of the standard curve. The determina- 
tion is then carried through exactly as in determin- 
ing the standard curve, substituting 1 ml. of the 
unknown for 1 ml. of diluted standard solution. A 
blank on the reagents should be prepared in simi- 
lar fashion using 1 ml. of distilled water in place 
of the standard solution. 

For qualitative detection of TCA in soil e- 
tracts approximately 1 ml. of soil extract may be 
added to the reagents as above. Rough quantitative 
results can be obtained similarly by preparing a 
known series for visual commarison. The colors are 
stable for a period of several hours. 

Discussion: 

It is important to limit the amount of water 
added to the reactante especially when amounts of 
TCA less than 10 micrograms are to be determined. 
Use of 2 ml. or more of test solution causca tur- 
bidity in the pyridine layer which makes accurate 
color matching or adsorption determinations diffi- 
cult. Soil extracts seem especially prone to cause 
turbidity. Adequate centrifuging of the soil ex- 
tracts seems to decrease this interference. In our 
experiments greater sensitivity wae obtained by 
adding the sample to the reagent mixture rather than 


the reverse. It is essential to run blanks on all 
reagents since appreciable color may be obtained. 
This has happened with one batch of pyridine in 
this laboratory. 

Crystalline TCA is extremely hygroscopic. 
Weighings in preparing the standard solution should 
be done rapidly and the stock supply of U.S.P. 401d 
should be guarded against contamination from atmos- 
pheric moisture. For practical field testing there 
would seem to be no objection to preparing the 
standard from technical sodium TCA such as was act- 
ually applied in the field treatments. In the 
latter case it would be advisable to filter the 
Na TCA solution before diluting to volume. 

This test is not specific for trichloroacetic 
acid but seems to depend on the presence of tri- 
chloromethyl groups. For example, chloroform and 
chloral give similar colors with these reagents. 
References: 

Barrett, J. Ind. Hyg. Toxicol., 18, 341 (1 

Ross, J. Biol. Chem. 58, 641 (1923) * u 
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PHYSIOLOGICAL EFFECTS OF MALEIC HYDRAZIDE 
Otto L. Hoffmann and E. P. Sylrester 


Maleic hydrazide was first described as a growth 
regulant possessing the property of temporarily in- 
hibiting plant growth. Application of this property 
has been made in keeping lawns and hedges short, in 
preventing the fruiting of Ginkgo and cottonwood, in 
preventing the germination of gladiolus corms, onions, 
potatoes, and roses in storage, and in killing cer- 
tain weeds. 

There is some question whether maleic hydrazide 
should be called a growth regulant since it primarily 
inhibits growth, it does not cause epinasty of leaves 
or cell proliferation and elongation as is true of 
2,4-D, indoleacetic acid or naphthaleneacetic acid. 
There are three effects, however, which it does have 
in common with chemitals that have been commonly re- 
garded as growth regulants. It produces a formative 
effect on leaves and causes seedless fruit set on 
tomatoes. It also retards the sprouting of buds on 
tubers, corns, and branches. These also are proper- 
ties of such chemicals as napthoxyacetic acid, 
2,4-D, naphthaleneacetic acid, and other common 
growth regulante. Because of these properties, 
— hydrazide is properly classed as a growth reg- 
u 

If the general inhibition of growth produced by 
maleic hydraside persists long enough the affected 
plant can be killed. It is this plant killing re- 
sponse that is the subject of this paper. 

Maleic hydrazide produces a response at differ- 
ent concentrations on different plants. However, 
there is not the wide concentration difference in 
response between grasses and broad-leaved plants to 
maleic hydrazide that there is to other growth reg- 
ulants. In marked contrast to 2,4-D certain grasses 
such as corn and crabgrass are somewhat more sensi- 
tive to mleic hydrazide than are most broad-leaved 
plants. Because of the relatively narrow range of 
concentrations in which most types of plants are af- 
fected, the probability of maleic hydrazide being 
useful in crop spraying is low and it will perhaps 
never find wide usefullness as a selective herbicide. 
A few special instances of selective control will no 
doubt be discovered. The control of Johnson grass 
in cotton reported by Crafts is an example. Crafts 
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reported that cot ton was fairly resistant to the 
effect of maleic hydrazide whereas Johnson grass 
susceptible. 
of susceptible weeds in the ab- 
sence of crop plants in the field of weed control 
more likely to utilize the reactions of mleic 
hydrazide. The control of wild onion reported by 
Harris is an example of this type. Total control 
will be more useful for the hard to kill perennial 
weeds than for annuals. Investigations on the con- 
trol of perennials, which are difficult to control 
with available methods, appear to be particularly 
nt ed. 
— a repetition of the work on the inhibition 
of grass growth on lawns it was observed that about 
50% of knotweed (Polygonum aviculare) was killed 
when sprayed with four pounds of maleic hydraside 
per acre. Knotweed is not an especially bad weed 
and can be readily controlled by using good cultural 
conditions. However, devils shoestring (Polygonus 
coceineun), @ close relative, is a very persistent 
perennial weed in poorly drained ground. It fre- 
quently reduces oat yields, and it is not readily 
controlled by any methods available. 

Devils shoestring proved to be fairly suscep- 
tible to maleic hydrazide spray. Four different 
areas of devils shoestring were sprayed. Two areas 
were sprayed in 1949 and two in 1950. 4 concentra- 
tion of 8 pounds per acre was used on all plots. 
One of the plots sprayed in 1949 was cut off at the 
ground line by a road grader. The other plot was 
not disturbed after spraying. One of the plots 
eprayed in 1950 was moved. Thie was a densely grow~ 
ing plot so that moving removed 411 leaves. The 
other ares sprayed in 1950 vas divided into four sec- 
tions. One part was left undisturbed after spray- 
ing, another part was cut with a scythe after spray- 
ing, another part was sprayed with kerosene follow- 
ing the maleic hydrazide so that all top growth was 
killed, and the fourth part was not sprayed. The 
material was applied with a knapsack sprayer in one 
or two quarts of water der square rod. Results are 
tabulated in the following table. 


Percentage kill of devile shoestring with 
eight pounds per acre of mieic hydrazide 


Spray Percentage Kill 
Further Treatment tage 
7/15/49 cut at ground level 100 
9/10 %%% ũ ꝶ Lone 7 
7/1/50 Cut low 98 
7/1/50 None ? 
7/1/50 Cut high B 
7/1/50 Sprayed with kerosene 98 


The survival figures for the 1949 figures are 
final. In both plots untreated plants grew norml- 
ly in 1959, 

The survival figures for the 1950 spraying are 
Dreliminary. Final data were taken September 22, 
nearly 3 months after the spray application. At this 
time the devi le shoestring plants which were sprayed 
and then left undisturbed were more yellow than the 
check but did not differ greatly in appearance from 
the untreated plants. Survival data on this plot 
111 be obtained next year. 
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The data show that devils shoestring was con- 
trolled with maleic hydrazide. In one instance 
eradication was complete. In two other instances 
control was 98% three months after spraying. Final 
data on these two plots will be obtained next year. 

There were some indications that removal of 
the top growth about 2 weeks after spraying aided in 
the killing of devils shoestring. Close cutting so 
as to remove all leaves appeared to be best. If 
some leaves were left on the plant, they aided in 
recovery. Removing the tops close to the ground, 
as with a grader biade, apparently was the best 
method of top removal. 

A emll test on Suspidatum, another 
deep rooted perennial, gave firthér information on 
the usefulness of removing top growth. Although the 
data were not directly comparable, inhibition of 
growth was considerably more where the plants were 
cut after spraying than where they were left un- 
disturbed. 

Cutting of plante after spraying with mleic 
hydrazide appears to be a promising lead for fur- 
ther work in the use of this chemical for weed con- 
trol. One of the important things to determine is 
the most desirable interval between spraying and 
cutting the plant. Because of the relatively slow 
penetration of the chemical and the need for exhaus- 
tion of food reserves, this interval may be two 
weeks or more after spraying. 

Another weed which mleic hydrazide controlled 
to some extent was quack grass. Spraying quack 
erase on May 12 with 4 pounds per acre of mileic 
hydrazide completely prevented seed production. In 
most plants, the tops, which included the seed heads, 
were completely killed. A few plants produced a 
mali sterile spike. The leaves turned reddish 
yellow but did not die. Wo further growth from the 
rhizomes was observed until the first part of Sept- 
ember. By the middle of October the quack grass was 
almost norml in appearance. It is not known if 
cultivation after spraying would give additional con- 
trol of underground parts. 

Some of the characteristics of mleic hydraside 
which affect ite performance may be of some interest. 
Maleic hydrazide is absorbed very slowly by 
plants. In some growth regulation studies a quarter 

inch of rain six hours after spraying completely 
mullified the action of the chemical. Zukel found 
that one third of the chemical as measured by plant 
response, was absorbed by the plant 16 hours after 
spraying. This slow absorption makes it necessary 
to confine spraying to clear weather. 

The use of additional wetting agent is also 
important. In a controlled greenhouse test, 500 ppm 
of maleic hydrazide plus wetting agent had the same 
effect as 2000 ppm without wetting agent. 

These two factors taken together indicate that 
with ordinary application methods used so far the 
largest part of the maleic hydrazide applied to the 
plant probably never enters the plant. If some 
method could be found to increase penetration, the 
concentration of mleic hydrazide could be reduced. 

Maleic hydrazide has only a very short residual 
effect in the soil. It would therefore be of little 
use for pre~emerzence weeding. There also is little 
hazard of poisoning the soil. 

It is not volatile under spraying conditions 
and does not present a hazard to adjacent plants in 
greenhouse experiments. 
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Finally from a standpoint of mechanism of a0 
tion it is interesting to note that the length of 
time that a single application of mleic hydrazide 
inhibits plant growth on tomatoes is spproximtely 
the same as the length of time that a tomato plant 
produces deformed leaves from a single sub-lethal 
dose of 2,4-D. In both cases a period of 6-8 weeks 
lapses between the time of application and the 
time when plant growth is again norml. 


REMARKS ON THE PRESEWTATION OF 
AN HONORARY P 


Professor James Walter Zahnley attended country 
school near Dwight, Kansas in Morris County. At the 
age of 14 secured a county diploma. While working 
on the farm he attended country school during the 
winter months. In the winter of 1903 he came to 
Kansas State Agricultural College for the purpose of 
taking the short course in agriculture, but after 
reaching the college enrolled in the preparatory de- 
partment. He continued his preparatory work during 
the winters of the next three years while working on 
the home farm during the summer months. He taught 
country school for two years after which he was able 
to attend college more regularly and received his 
Bachelor of Science Degree in Education in 1909. 
During the school year of 1909-10 he was superin~ 
tendent of the Dwight City School. During the sum 
mer of 1910 he attended the summer session at Kansas 
University preparing to teach the natural and bio- 
logical sciences. From 1910-1915 he taught physics 
and botany at the El Dorado High School and also 
teaching @ course in agriculture. During the summer 
of 1914 he came to Kansas State College where he 
taught a course in methods of teaching agriculture. 
From 1915-1918 he taught in the School of Agricul- 
ture, a subcollegiate vocational school at Kansas 
State College and took work leading to a degree in 
agriculture. He obtained his Bachelor of Science 
Degree in Agriculture with his mjor in agronomy in 
1918. mat fall he was mide Assistant Principal of 
the School of Agriculture and during the school year 
of 1919-20 he was Acting Principal of the School of 
Agriculture and held the title of Assistant Profess- 
or of Education. In 1920 he became Assistant Pro- 
fessor of Farm Crops, Associate Professor in 1921 
and full Professor in 1946. He obtained a Master of 
Science Degree in Agriculture in 1926. Professor 
Zabmiey was Director of the Kansas State Seed Labor- 
atory from the start of the laboratory in 1923 to 
1949. Professor Zahnley served between the years of 
1923-25 as agent of the Hay, Feed and Seed Division 
of the U. 8. Dept. of Agriculture during which peri- 
od the federal standards of grading hay, which are 
now in use, were developed. 

As a teacher in the field of agronomy, Profess- 
or Zahnley has taught both beginning and advanced 
courses in farm crops, weed identification and weed 
control, grain grading and judging, and has coashed 
the grain judging team representing Kansas State 
College in International Grain Judging Contests from 
1923 to 1948. 

In addition to teaching Professor Zahnley has 
devoted mch time to research. His gor research 
has been in the control of noxious weeds which work 
he started in 1923. In 1925, when a mjor weed con- 
trol project was started by the Kansas Agricultural 
Experiment Station, Professor Zahnley in cooperation 


with Professor J. L. Latshaw of the Department of 
Chemistry assumed direction of the research work. 
This research resulted in the discovery of the chem 
ical control of bindweed by means of sodium chlorate 
which was largely responsible for the active weed 
control program that has been pursued by Kansas 
starting in 1937. In 1930 Professor Zahnley start- 
ed investigations on the control of the Russian 
Knapweed by means of sodium chlorate and found the 
method to be highly successful. 

As new chemicals have come into use as herbi- 
cides, Professor Zahnley has undertaken new work 
with other chemicals. These chemicals which have 
assumed major importance as herbicides since 1945 
have proven effective in the control of broad leaf 
weeds. In cooperation with Dr. G. L. McCall of the 
Du Pont Chemical Company, Professor Zahnley started 
work on the control of the weed grasees through the 
use of T.C.A. In addition to research with grasses, 
Professor Zahnley has conducted the major research 
at Kansas State College with soybeans, sweet clover, 
sesame, turf grasses, and during the war with rubber 
producing plants. 

In the state wide noxious weed program, Pro- 
fessor Zahnley has given valuable advice and assis- 
tance. He has given material assistance in identi- 
fication of weed seeds and weed plants, and in plan- 
ning and holding the State Weed Conference since the 
first in 1938. He has given generously of his time 
to advise with leaders of the State Noxious Weed 
Program and with county workers. During the past 
year Professor Zahnley organized and conducted with 
able assistance, the first four day short course for 
County Weed Supervisors. 

Professor Zahnley is mrried and has two chil- 
dren, both boys. 

Note: This statement was prepared by Dean L. 
E. Call who has known Professor Zahnley over 40 
years and who was Dean of Agriculture and Director 
of the Experiment Station during most of the years 
while Professor Zahnley was connected with Kansas 
State College. 


OUR COMMON HERITAGE 
Rt. Hon. J. G. Gardiner 


Mr. Chairman: When you wrote me last May and 
extended an invitation to attend your Conference you 
did me the honor of proposing that I should address 
your anmual banquet. You were kind enough to suggest 
that much of the success of your Conference from year 
to year was brought about through cooperation on the 
part of Canadians representative of those engaged in 
practical and scientific research carried into the 
battle against weeds in Canada. It was because you 
valued the assistance of these men that you thought 
of having the Administrative head of the Agricultural 
Department speak to you on this occasion. 

I, therefore, begin what I have to say to you by 
congratulating those Canadians who have served effi- 
ciently their kind in our neighboring country and to 
thank you, Sir, and those associated with you in a 
mich larger effort than we can afford, for so gra- 
ciously acknowledging our limited contributions. 

I consented to come on May 22nd and selected as 
my subject “Our Cormon Heritage". I had in mind at 
that time a certain kind of address. . 

A month later, on June 25th, our thoughts were 
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turned toward the realities of a troubled world rath- 
er than the experiences of two friendly nations by 
the fact that the North Koreans crossed the 38th par- 
allel obviously te test out the question as to wheth- 
er the Western nations would meet force by force. 

Your country acting under direction from the 
United Bations was the only country in a position to 
nove in a manner which could give effective answer 
and did so in no uncertain terms. 

In the opinion of thove in authority in my cour 
try the United States of America moved in answer to 
the highest sentiments which inspire a nation; they 
pave carried out their intentions with a thorough- 
ness and speed which had it not been met with greater 
force than North Korea was capable of would have end- 
ed in complete rout of those who put forth the chal- 
lenge. They have shown that when the Democratic la- 
tions have a problem to solve they can count on the 
ability as well as the will of the United States to 
undertake the task. 

In my opinion the Korean incident will go down 
in history when written up at a later time as one of 
the most skilfully executive episodes associated with 
the use of troops to force into the open the mind of 
those who are manipulating great meses of humanity. 

Russia and the Commnists in China mst now 
decide whether they are prepared to force & war on 
the world. When they have made this decision the 
United States and Canada will be in a position to 
determine what use is to be made of our lend. 


Tood and Clothing Primary Necessities 


Food and clothing are the primary necessities 
of populations in peace or var. In wartime they are 
the primary requirements. An army still fights on 
ite stomach. Throughout the last war the farm lenis 
of Canada and the United States were coordinated in 
goch a manner as to take care of our own needs and 
those of our allies throughout the war. Production 
was regulated and food conserved throughout the war 
to reduce starvation to the minimum even in enemy 
countries at the end of hostilities. 


Combined Food Board 


There was & combined food board of three. Its 
chairman was the Minister of Food in the United King- 
dome. The other two members were the Secreatry for 
Agriculture of the United States and the Minister of 
Agriculture for Canada. The reason for this was that 
the United Kingdom was the consumer and distributor 
of all foods allowed to be imported into Burope dur- 
ing the blockade and the United States and Canada 
the chief suppliers. The Board discussed and advis- 
ed upon all matters of production, transportation and 
distribution, but the governments made finel deci- 
sions. It is difficult to contemplate any different 
arrangement if another war were to come which involy 
ed fighting in Burope. 


The Objective 


But the objective is not to have a war in Purope 
or eleewhere for that matter. The United Nations 
Wore challenged in Korea to make known their attitule 
toward aggression. It has been made known in no un- 
certain terms and the forces have taken up positions 
where they cannot be accused of aggression. We all 
trust the show of determination to meet aggression 
and the brilliant performance of the forces employed 


will result in a settlement. 


How Maintain Peage 


There have been great migrations of peop 
from Asia for at least 4000 years. Those 2 
concern us most took place during the first 500 
years of the Christian era. The Gauls came first; 
the Franks followed and the Huns established them 
selves in great numbers by the end of the fifth 
century. Always pressing behind the Huns have bem 
the Slavic people. During the next thousand years 
these tribes in self defense against moving misses 
organised themselves into nations and fortified 
their areas. These masses were moving toward Bar- 
ope because it was established by the first adven- 
turers that it is the earth's most productive ag 
ricultural area. It is food these people were in 
search of. 


America Discovered 


They lived for generations in their new homes 
until the stories of their ancestors handed down 
from generation to generation became fantastic 
traditions. The invention of the sailing ship 
raised ambitions to return by sea. The efforts of 
the adventurers led to the discovery of the Ameri- 
cas 460 years ago. It became the ambition of all 
hungry and oppressed people to come to America. 


Pressure of population relieved 


Their coming relieved the pressure of population 
for the past 100 years. The great industrial devel- 
opments have made it possible for thousands to live 
where hundreds lived before. But the resalting in- 
creases in population are rapidly restoring the 
pressures. Behind the Slavs are the Chinese and 
Japanese. The development of the steamship and the 
aeroplane have made it simpler for them to consider 
moving east than to fight their way over a land 
which contains at least two-thirds of the world's 
population. 


America and Western Burope 


America and Western Burope find their areas pres- 
sed from the east and the west by great hordes of 
hungry poorly clad people. There is only one area 
producing surpluses of food and clothing, that is the 
Americas. The part of that area which produces the 
foods in surplus which can be transported is largely 
in Canada and the United States. The common herit- 
age which the peoples of the world long to share is 


our farm lands which produce the food, clothi 
shelter. 


Peaceful Migration or Distribution of Necessities 


There is nothing will stop or can stop this mi- 
gration but death on the field of battle unless we 
are able to increase production of food and shelter 
where they are, move populations peacefully, or 
—5 — tion in the less 
popu areas clothi 
available to others. F rr 

Your organisation is greatly increasing produc- 
tion of necessities on our common heritage, the lend 
of North America. It remins for governments to 
coordinate your efforts with those of other 
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organisations on both sides of the line and assure 
the distribution of food, clothing and shelter to 
others with all obstructions removed. 


Bugene J. Surber 


Recently I became the author of two articles 
dealing with the general subject of control of sub- 
mersed equatic plants with chemicals. Perhaps some 
of you have read these articles. The first of these 
was issued by the U. 8. Fish and Wildlife Service 
as Fishery Leaflet 344 in July 1949, (1). The sec- 
ond article was prepared for the anmal meeting of 
the American Water Works Association at ite May 2. 
1950, meeting in Philadelphia, (2). This article 
dealt with the possibilities of using chemical con- 
trol agents in reservoirs for control of submerged 
weeds. It was observed that the phenoxyacetic com 
pounds, 2,4-aichorophenoxyacetic acid (2,4-D) and 
2,4, 5-trichlorophenoxyacetic acid (2, u. 57) would 
ii common submerged aquatic plants with dosages 
of 5-10 parte per million, or more, but at these 
rates, the phenoxyacetic compounds were not con- 
omical to use when compared with sodium arsenite, 
which has been used quite extensively in fish ponds 
and in thie state (Wisconsin) for control of weeds 
about decks, bathing beaches, lake front properties, 
etc., ae described recently by Mackenthun (3). On 
the other hand, formations of these compounds of 
their salts, esters, etc., are very effective in 
controlling emergent aquatic plants such as cat- 

61 10, and round-stem tulrushes, willows, te., for 
which there have been inadequate methods of control 
heretofore. It was pointed out that certain hydro- 
carbons, such as orthodichlorobenzene, trichlero- 
bensol and naptha are objectionable for control of 
submersed aquatic plants because of their high tox 
icity to fish. The very soluble aniline dye nigro- 
Sine, harmless to fish and aquatic organisms at 
10-20 pounds per surface acre offers a possible sol- 
ution to control of submerged aquatic plants in 
large bodies of water. Additional field experience 
is needed with this chemical to determine its full 
potentialities. 

In dealing with the general subject of control- 
ling submersed and emergent aquatic plants, 2 por- 
tion of the time allotted will be used in a discus- 
sion of kodaslide illustrations of weed-control o- 
perations which I am sure will tell more effectively 
than words how different chemical formations af- 
fect submerged and emergent aquatic plante. For ad- 
4itional detailed accounts of aquatic weed-control 
operations, you are referred to the publications of 
Hall and Hess (u), Uhler mo. Steenis and Cotton (6), 
the Reclamation Service (7), Domogella (8), and 
Snow (9). 


Pond Scum Experimente 


It has been decided to deal more specifically 
with another aquatic plant misance problem which 
has become important in some sections, especially 
in hatchery and farm ponis, 6. g., control of pond 
scum algee. By pond scum algae, I refer to such 
filamentous forms as Hyirodictyon, (water net), 


Cladophora and Qedogoniym, which float 
upon the . water. In fertilised 
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ponds in mid-summer at the Leetown, West Virginia, 
Fisheries Experimental Station, the greatest trouble 
was experienced with Hyirodictyon and 

- In some ponds, the former often grew with 
such rapidity that entire ponds of 0.4 to 1.3 acres 
surface area were covered within a week's time. 1 
has already been noted Surber (10) that this form of 
algae in hard-water ponds seemed to be stimlated by 
the combination of organic fertilisers such as cot- 
tonseed meal and sheep manure. On the other hand, 
the addition of relatively large quantities of an- 
monium sulfate (up to 150 pounds per acre every 10 
days) appeared to inhibit the growth of 
and favor the growth of Cladophora glomerata which 
did not cover the pond surface as rapidly but de- 
creased the usefulness of a fish pond for production 
of game fish by growing downward from the surface, 
often reaching the bottom. Extension of the masses 
of algae produced the same limitations to production 
of fish imposed by heavy growths of submersed vege- 
tation. 

Interest was aroused recently in the problem of 
control of algal pond scums when it was discovered 
that the addition * „ 20, and 30 pounds per acre 
of nigrosine crystal scattered over scum surfaces 
were ineffective. Perhaps the dye crystals resting 
on the surface of the scum dissolved too slowly in 
the water, often conducted to them above the water 
surface only by capillarity. The dye, under these 
conditions, produced only local areas of discolored 
water, and it vas apparently absorbed by the plants 
about as rapidly as the crystals were dissolved. 
Absorption had been observed to occur in laboratory 
experiments (11) in the common water weed Anacharis 
ganadensis as well as in ponds. 

An answer was sought to the question of effec- 
tiveness of 2,4-D. In aquarium experiments 2,4-p 
showed more promise with the submersed plants than 


with the submersed algne (Srirogyra, young attached 
growths of 
Experiments (12), on control of pond scum algae 


with copper sulfate and sodium arsenite, revealed 
some interesting things. For the scum in which 
Rydrodictyon predominated, sodium arsenite appeared 
to be more effective than copper sulfate in that one 
treatment, with very few exceptions, did the job 
of control. In some cases, destruction of algae was 
so complete and sudden that losses of fish in these 
ponds were experienced because of the suddenness of 
oxygen depletion. With smll-mouth bass, about 
2.2 parte per million of dissolved oxygen was the 
critical level. Before being overcome, they first 
came to the surface, then moved into shallow water 
@long shore. Sufficient quantities of fresh water 
mist be available to turn in at, or before, this 
stage to avoid loss of fish in small ponds being 
given complete treatment. Occasionally, a treatment 
with sodium arsenite to destroy Hydrodictyon was 
followed by abundant growths of Spirogyra which seen 
ed to thrive on an unknown type of organic pollution 
or fertilisation, brought about by the treatment. 
Pond scum in which water net, pre- 
dominated were sometimes difficult to control wi 
copper sulfate. For example, Pond Tei at Leetown, 
West Virginia, a pond with a surface area of 0.61 
acre was treated July 25, 1942, with 1.5 parts per 
million of copper sulfate, based on the total vol- 
ume of water in the pond. The scum was only partly 


A black anilene dye, 12 concentrated crystals, 
as sold by the National Aniline Division, Allied 
Chemical and Dye Corporation, Philadelphia, Pa. 
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destroyed. A second application was unde nine days 
later on August 3, after had again dev 
eloped rapidly. On August 31, the dosage was in- 
creased to 2.0 parte per million and still the pond 
ecum algae returned in misance abundance. A fourth 
and final treatment at the same rate was no more 
effective. 

In August 1949, an ideal opportunity to exper- 
iment further on control of algal pond scums, in 
which Hyirodictyon predominated, presented itself 
when five ponds side by side developed virtually 
complete surface coverages. 

A need for quantitative data on use of chemi- 
cal control agents on a surface area basis was ro- 
cognised and volumes of solutions per surface acre 
were recorded as a basis for further work needed 
in this field. 

The first of the ponds H-7 (area 0.56 acre) 
was sprayed on August 10 with 29 gallons of a 0.5 
percent solution of a 63.5 percent active ingre- 
dient sodium salt of 2,4-D (sodium dichloroacetate) 
which was at the rate of 50 gallons per acre. A 
epray gun (for spraying orchard trees) connected 
with a 40-gallon hydropneumatic tank in which a 
pressure of 40-60 pounds was mintained by a port- 
able air compressor, was used to apply the spray 
solution to this pond as well as the others in the 
series. Since the ponis are only about 55 feet 
wide, the spray material could be applied from the 
bed of a pickup truck which was driven about the 
pond until the spray solution was exhausted. Often 
four complete circuits of the pond could be complet~ 
ed before emptying the tank which had a glass gauge 
for observation of quantity remaining at any time. 

The result was partial elimination of the scum 
as illustrated by kodaslides. Probably half of the 
pond was free of scum at one time, but the algae 
were not eliminated and quickly mltiplied to cover 
the water surface again. 

Fond H-8 (0.62 acre) is the same series of near- 
ly identical ponds was sprayed with 20 gallons of oil 
spray per acre, A one per cent solution of 2,4=D in 
tributylphosphate and fuel of] No. 2, made up as 
follows, was applied on August 10, during clear, hot 
weather: 2 pounds of 2,4-D were dissolved in 2 
quarts of tributylphosphate and made up to 25 gall- 
ons with fuel 011 No. 2. The result was complete 
destruction of a scum which covered at least 50 per- 
cent of the surface of the pond. 

In Pond 8-9 (0.55 acre), a pond surface con- 
Pletely covered with „ predominantly, 
was sprayed in the same manner with 27.5 g#llons of 
water (50 gallons per acre) in which 3.0 gsllons of 
sodium arsenite (u-pound material) had been thorough- 
ly mixed. This amount of sodium arsenite was arriv- 
ed at by calculating the amount required to treat the 
entire volume of water in the pond at 2.5 parts per 
million. The pond was treated on the same day 
August 10, as the preceding ponds, and, two days 
later, ite surface was free of scums. Bighteen dev: 
later there was no indication of recovery, and ‘ 
pond contimed to remain free of scums. Me en 
days later there was no itdication of recovery, and 
the pond contimed to remain free of scums. 

The heavy scum covering io, the next pond in 
the series, was sprayed with copper sulfate. It was 
decided to use a 2.0 par per million rate based on 
the entire volume of water in the pond because 1.0 
and 1.5 p.p.m. had failed several times previously 
to do the job. It was decided to use only 50 gal- 
lons of solution per acre (27.5 gallons of actual 
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spray solution) with the thought that quantitative 
data on gallons and pounds per surface acre of scum 
might be useful in applications where scum surfaces 
only needed to be treated. In the application, 
9.75 pounds of copper sulfate were thoroughly dis- 
solved in 27.5 gallons of water before introduction 
into the hydro-pemmatic tank. Weather conditions 
might be considered ideal with clear, hot weather 
although the writer has several times taken advan- 
tage of heavy night showers which have beaten the 
scum into the water making it more vulnerable to 
chemical treatment because of immediate rapid dif- 
fusion of the chemical. 

The application made on August 10, was effec- 
tive to a high degree. On August 12, the surface 
was free of scums, and even 18 days later on 
August 19, the surface was nearly free, but on 
Auguet 30, was again returning. 

It was concluded (1) the most effective treat- 
ments were sodium arsenite and one percent 2, u-p- 
tributylphosphate-fuel o11 combination. These ap- 
peared to be about equally effective with no return 
of scums. (2) The application of 0.5 per cent 
sodium dichloracetate solution was least effective. 
(3) While a 2.0 part per million treatment of copper 
sulfate was effective immediately, there was some 
return of scums after 20 days. 

Placing applications on gllons or pounds of 
chemicals per surface acre of scum, the treatments 
were: 

(a) 5.6 gallons sodium arsenite solution (un- 

diluted) per acre. . 

(>) 50 gmlions of 0.5 per cent sodium salt of 
2,4-D (sodium dichloracetate, 83.5 percent 
active ingredient) per acre. 

(e) 20 gallons of one percent 2,4-D in tri- 
vutylphosphate and fuel 11 No. 2, per acre 
as follows: 

1.5 pounds 2,4-D (acid powder) 
2 quarts tributylphosphete 
20 gallons fuel oil Mo. 2 

(4) 17.7 pounds of copper sulfate per acre. 

The values for (a) and (4) no doubt can be 
rounded off, and it is probable that they can be re- 
duced. The values given for (b) and (e) are trans- 
lated values since they were originally determined 
from the volume of water in the pond. It is not 
known how they might be affected by differences in 
depths beneath the scum. 

These ponds did not contain fish during the 
experiment, but only the 2,4-D tributylphosphate 
fuel 11 application presents a possible toxic 
hazard (rent the fuel 011 portion) to fish. Fuel 
oil, if not applied on a warm, clear day when eur 
face evaporation and volitilisation are at a maxi- 
mum, might cause trouble. Two days after treatment 
of Pond H-8, however, there was no evidence of a 
surface film of 011 as it disappeared along with 
the scum algne. 

On the basis of costs, copper sulfate is least 
expensive costing about $3.00 per acre (plus, for 
more effective and permanent results), sodium 
arsenite second with a cost of about $3.90 per acre, 
while the 2,4-D-o1l method is most expenrive at 
about $7.40. per acre. 
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INDIRECT EFFECTS OF HERBICIDES 
S. J. Willard 


Under "Indirect Bffects of Herbicides ve have 
included all effects other than direct damage to the 
weeds or crop plants to which they are applied. The 
4iscussion will concern the newer organic herbicides 
only. 
of sodium chlorate and arsenicals, which does not 
need reviewing here. 

The indirect effects we have considered are: 

1. Effects outside the treated field due to 
drift or vapors of the herbicides. 

2. Unforseen effects on the "balance of 
nature“. 

3. Destruction of wild flowers, game cover, 
etc., in roadside spraying. 


Thies is an extensive literature on the effects 
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u. Poisonous effects of herbicides. 

a. Direct effects. 

d. Poisoning from poisonous plants, not 
usually eaten, but eaten after spray- 
ing. 

c. Poisoning from ordinarily harmless 
Plante made poisonous by the effect 
of sprays on then. 

5. Effects on the composition of crops. 

The first problem, drift of dust, droplets, or 
vapors to adjacent or not so-adjacent susceptible 
Plants, has been so widely discussed that I will 
take time to make just one point about vapors. Any 
effect of vapors must be more or less a mass action 
effect. Dr. Alban and I have used experimental 
amounts of esters around susceptible plante for 
years, with no effects on them. But those were 
small plots. If you spray 10 acres with esters and 
wind moves slowly across this area (have you noticed 
how almost every story of vapor damage begins "There 
was hardly any wind"?) the air may easily pick up a 
toxic load of vapor. 

As weed control men, we mst constantly empha- 
size the hazards involved in using these extremely 
powerful chemicals and, personally and by precept, 
see to it that every precaution is taken against 
damage where no damage is intended. This cannot be 
said too often, or made too emphatic. Carelessness 
in application has already resulted in some severe- 
ly restrictive laws, and others will follow if they 
seem to be needed. 

Several articles have appeared expressing the 
fear that we “weed men" will run wild and exter- 
minate local flora of all kinds in all places. 
Killing plants, even with modern chemicals, still 
takes time and material, which cost money. We are 
not likely to use either when we do not have an 
economic reason for doing so. In so doing we may 
kill some plante that we do not intend to kill, 
simply because they are in bad company. 

We should not be, nor are we, indifferent or 
oblivious to changes in the balance of nature. We 
should study these changes and, so far as possible, 
avoid recommendations that produce unfavorable 
changes, or suggest ways of overcoming them. For 
example, repeated roadside spraying may take out 
legumes and, on many soils, require nitrogen fer- 
t111 sat ion to maintain a healthy sod. 

The complaint about killing wild flowers along 
roadsides is one to which we mst, at least partial- 
ly, plead guilty, but without apologies. Some of 
these complaints remind me of the anti-vivisection 
throughout the country, to whom, if one were to 
judge by their actions, the life of a stray dog is 
more sacred than the lives of children. We will 
@lways have some unreasonable complaints. So far 
as in us lies, we should be “wise as serpents and 
harmless as doves". We should listen to these com- 
plaints, study them, and then, if the weight of 
evidence is then on the side of weed control, an- 
wor them cooperatively and courteously and go 
ahead. 

Dr. E. P. Sylwester has done this beautifully 
in his roadside spraying campaign in Iowa. He 
started this in cooperation with the Highway De- 
partment in 1948. ‘The unsightly unremoved dead 
brush along the road started critics talking so 
vigorously that the campaign was “soft-pedaled" in 
1949, resulting in poorer results and greater ex- 
pense for the Highway Department. 

So, this spring, Dr. Sylwester arranged for a 
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half a million. 
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printed debate between himself and one of his active 
opponents in the Sunday Des Moines Register and 
Tribune, which has a Sunday circulation of nearly 
He also defended the roadeide 
spraying rrogram at some 50 meetings throughout the 
State. As à result, the Iowa roadside spraying pro- 
gram is going ahead full steam, with relatively 
little criticism. His handling of the program was 
a model of public relations for all of us. 

So far as anything I might say here, defending 
roadside spraying is concerned, I could only say 
what Dr. Sylwester said, or say it less well. That 
article has been reprinted several times, most re- 
cently in "Down to Earth" (Pall, 1950). I suggest 
that you get it. It is a trenchant defense of the 
beauty, safety, and economy of grass covered road- 
sides, produced by spraying, as contrasted with the 
miles of poison ivy, wild carrot, brush, 
hemp, ragweed, etc., which still constitute the 
average roadside. 

Poisoning by herbicides is a more serious mt~- 
ter. Yortunately our problems are small compared 
to those of the entomologists, but we definitely 
do have problems. 
gete blamed for anything that happens in its vicin~ 
ity. ‘hen Dr. Beard of our Department made a week's 
tour of northwestern Ohio in 1947 putting on a few 
spraying and dusting demonstrations with 2,4-D, tro 
reports of poisoning followed - both later shown to 
de erroneous, but illustrating the tendency to blame 
troubles onto anything new. Last summer I investi- 
gated a case of alleged sheep poisoning by a “brush 
killer" used by an electric coop. Investigation 
showed that there vat no reasonable chance that the 
spraying was resvonsible, but the spray truck pase- 
ed along a little before the sheep took sick, so the 
two things were linked, both by the farmer and by 

veterinarian. 

Of the new herbicides, TCA is caustic to the 
skin and the dinitros are definitely poisonous. 

The DN's are a serious hagard to the person apply- 
ing them death has resulted from long exposure 
to air contaminated by droplets of DN spray but 
so far no complaints of livestock poisoning from 
DN's have come to our attention, and grasing areas 
experimentally sprayed with them at four times the 
recommended doses has given no serious results (8). 
The same is true of TCA (8). 

There have been a few revorts of persons who 
are allergic to or affected by 2,4-D. There is no 
reason to suppose that at least some of these re- 
porte are not true. These are important to the few 
individuals concerned, and worthy of serious study, 
but we now have experience enough to say that they 
are highly exceptional. To help put the matter in 
proper perspective, in my personal experience I 
know more people who are poisoned by eggs than I 
have definitedly heard of being unfavorably affec- 
ted by 2,4-D. 

vony tests (8, 11, 18) have shown that stock 
111 consume grees sprayed with 2,4-D and 2,4,5-7 
readily and without injury under ordinary condi- 
tions. These materials have been directly fed to 
milk cows without injurious effects on the cattle. 
Most reports aleo state that there was no effect 
on the milk dr. Grigsby in a letter reporting 
unpublished work this summer (1950) says that cows 
with a characteristic phenol flavor during the 
feeding and for le hours after the last dose of 
2,4-D had deen given. 

These experiments and the experiences of thou- 
sands of farmers with sprayed pastures pretty well 
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In the first place, any new thing 


dispose of direct 2,4-D toxicity to stock. However, 
almost all of us have seen sprayed plants eaten that 
had not been eaten before all the way from 8. u. 
Raleigh's case of rodents choosing to eat rows of 
corn treated pre-emergence with 2,4-D to stock eat- 
ing Canada thistles (0. B. Lee), velvet leaf 

(J. L. Hutchison), jimson weeds (Y. W. Slife), wild 
parsnip (Geo. Briggs, C. J. Willard), sunflowers 

(r. F. Yost), docks (Crafts and Harvey), round leav- 
ed millow (N. B. Shafer) and unpalatable weeds in 
general (Chas. J. Gilbert, R. . Wood). 

Clearly, if any of these weeds were injurious 
or poisonous, their sudden consumption after spray- 
ing could cause sickness or death of the stock. 
Actual instances are few but suggestive. C. J. 
Gilbert mentions cases of poisonous range weeds 
causing death when eaten after spraying. Both 
Warren Shaw and Oliver Lee report poisoning of cat- 
tle from 2, u-D sprayed wild cherry and if this de- 
finitely poisonous plant is present in an area to 
be sprayed, it would certainly be well to keep 
stock out of it. J. R. Fleetwood reports hearing 
of a case of swine eating sprayed mature cockle- 
burs with severe sickness following. Crafte and 
Harvey (4) make a similer report concerning spray- 
ed thistiles eaten by lambs. Virgil Freed mentions 
several instances of ragwort poisoning livestock 
after being sprayed with 2,4-D. He writes: or- 
milly, livestock become poisoned on this plant only 
when they are forced to grase it by lack of other 
vegetation, particularly in the late winter and early 
spring months. However, in the instances mentioned 
above, it was a case of the animal actually seek- 
ing out this plant two or three days after spraying 
and consuming sufficient quantities to be toxic. 
Plante that had been treated for a period longer 
than one to three days did not appear to be palat- 
able to the animal and the initial palatability 
was attributed to the marked increase in sugar that 
accompanies application of 2,4-D to these plante. 
Normlly the higher sugar content extends from 24 
to 72 hours after spraying, thereafter declining 
steadily. A wise precaution, therefore, would be 
to keep stock out of sprayed tures containing 
any poisonous weeds for 3 or 4 da 

Much the most serious 2,4-D poisoning of feet 
that has been reported was due to the accumlat ton 
of nitrates in sugar beet leaves that have been 
sprayed with sub-lethal amounts of 2, u-p. For 
these data I am almost entirely indebted to an un- 
published paper submitted to “Science” by TL. M. 
Stahler and E. Whitehead, which I am abstracting 
in part. 

Nitrate poisoning of stock has been known for 
some time (1, 5, 7, 2, especially in connection 
with oat hay. Beat leaves from a Manitoba field 
damaged by airplane spraying of an adjacent wheat 
field in 1948 caused the death of several steers. 

A local veterinarian recognized the symptoms as 
those of nitrate poisoning. The standard treatment, 
injection with methylene blue, revived living but 
recumbent steers within an hour. The leaves were 
analyzed for nitrate and showed nitrate levels far 
above those known to be toxic. . 

In August, 1949, 335 acres of beets on seven 
farms in North Dakota were sprayed with insecticide 
contaminated with 2,4-D (15). Through the coopera- 
tion of Dr. Helgeson and associates, Dr. Stahler 
obtained samples of beet leaves from each field and 
also from three adjacent untreated fields. The 
leaves from untreated fields average 90.22 percent 
KNO3; the average of the seven treated fields was 
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&.5 percent oz. with a range of 1.81 to 8.77 per- 
cent. Over 1.5 percent of . in the dry mtter 
of forage is considered toxic. 

The toxicity of nitrates is not direct, but in 
the rumen of ruminants, nitrates are reduced to 
nitrites, which so alter the blood that it cannot 
carry oxygen from the lungs to the tissues. The 
blood becomes brown instead of red, giving a gray- 
tan appearance to the mcous membranes of the nose 
and mouth. Unless treated promptly, death my 
come in a few hours or less. 

Pigweed ( n retroflexug and lambsquart- 
ers (Chenopodium & are common weeds closely 
related to beets which Olson and Whitehead (13) at 
South Dakota have shown to accumilate nitrates in 
hasardous amounts, even without 2,4-D treatments. 
J. W. Zahnley writes of unpublished work by Harold 
Jones of Kansas State College, showing that lambs- 
quarters, pigveed, and smartweed (Polygomum) treat- 
ed with 2,4-D were extremely high in nitrate, while 
those not treated contained very little. This seem- 
ed to be due to the 2,4-D checking the assimilation 
of nitrates into protein, so that nitrate accumlat- 
ed in the treated plants, but was used up in the un- 
treated ones. It would surely be risky to spray 4 
pasture containing these weeds. Presumbly, if 
they are killed outright, they will not accumlate 
more nitrate before death, but with practical ir- 
regplerities in spraying we cannot be sure that 
thie will occur. Corn, sorghum, proso, sunflower 
(Helianthus spp.) gumeed (Grindelia spp.) and 
spiderwort ( tia spp.) have also been in- 
dicated (13) as containing lethal quantities of 
nitrate under some conditions. 

Mr. C. D. Floyd, State Apiariest for Minnesota, 
reports one rather clear case of poisoning of bees 
pas tur ing on metard sprayed after it came in bloom. 
He was not able to duplicate the result the next 
year, even by feeding the bees sprap contaminated 
dy supposedly the same 2,4-D formlation used the 
year before. However, something killed the bees 
the preceding year (1948). Mr. Floyd said no re- 
ports of injury were received in 1950. Apparently 
the trouble is at least unusual. 

There will be many of these problems, real and 
imaginary, as weed control contimes to develop. 
Our attitude, as good weed control men, mst be to 
consider every complaint, even those which look 
abeurd, cautiously and carefully, neither saying 
“Impossible” without investigation, or fearfully 
accepting unproven responsibility. 

There have been many reports of 2,4-D increas- 
ing the protein content of grain (6, 9, 14). In 
general, these effects seem physiologically to be 
like the inéreased protein obtained in a dry sea- 
son; that is, the protein elements in the grain are 
laid down first, and if the grain does not 111“ 
well, it will be higher in protein than one that 
does fill. Usually, at least, the protein per acre 
has not been increased by spraying. 

However, many of the effects on the vegetative 
parts of plante (3, 10) are not so simple and a 
vide field is open for the study of the effects of 
2,4-D anderelated compounds on forage. The vege- 
table men know well the greater A of 
fiber in asparagus, etc., following 2,4-D treat- 
ments. In field crops we have no data es yet, but 
the problem is highly important. 
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USE OF CHEMICALS ON RIGHTS OF WAY 
Arne E. Carlson 


The use of chemicals to control weeds and brush 
as they interfere with mintenance of rights of way 
is an accepted practice. With the herbicides avail- 
able today we have a means of controlling weed 
growths which is practical and economical. 

The problems of right of way maintenance natur- 
ally vary with the type of right of way, the loca- 
tion and the specifications for maintenance. The 
members of this panel represent the group of experts 
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in the various fields of weed and brush control as 
it applies to public utility and railroad rights 
of way. 

the title for this panel discussion is "Use of 
Chemicals on Rights of Way” and we have been favored 
in obtaining the services of representatives from 
the field who have been following these developments 
from a practical standpoint to present their peri- 
ences to you. At this time I take great pleasure 
' in presenting to you the members of this panel: 
Homer L. Jacobs, Research Director, 
The Davey Tree Expert Company, 
Kent, Ohio. 


Lloyd Playfair, Systems Supervisor, 
Manitoba Power Commission, 
Winnipeg, Canada. 


L. L. Coulter, Field Research, 
The Dow Chemical Company, 
South Haven, Michigan. 


Dale U. Rake, Technical Pield Service, 
Pacific Coast Borax Company, 
Manhattan, Kensas. 


Each member of this panel will present briefly 
a particular phase of the use of chemicals to con- 
trol weeds and woody plants as they interfere with 
maintenance of right of way. 
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Homer L. Jacobs 


It has been my pleasure to spend most of my time 
the last five years in one phase or another of the 
battle against unwanted woody plant material. Some 
weeks ago I completed a series of trips of several 
thousand miles during which I tramped through seem 
ingly endless miles of sprayed right-of-way and look~ 
ed at countless plote of treated brush. During mch 
of thie time I was in the company of such capable 
research men and observers as Drs. Stahler, Coulter, 
Fisher, Blwell, Beatty and Carlson. Since a con~ 
: fused mind likes company I was pleased to see in- 

' dications that some of these men too were, shall I 
say, reeling with mental confusion at some of the 
contradictory things we had seen. We agreed that 
to feel sure of his opinion in chemical brush con- 
trol a man should conduct one ezperiment, write up 
the results, draw his conclusions and then close his 
to anything else. 
* little of my experience can be summed up 
in graphs, charts or columns of figures such as 
; customarily are presented at this conference, con~ 
sequently I am at a loss to know how best to util~ 
ize the few mimtes at my disposal. I speak from 
experience in helping in the brush control program 
of power and telephone companies, highway depart- 
ments, pipelines and reilroads in the eastern two- 
thirds of the Unt ted States. May I then draw on 
, that experience to make one or two positive state- 
ments and to present a few suggestions to you as 
representatives of research institutions, chemical 
mamfadturers, equipment suppliers and extension 
workers. 

Depending on individual viewpoints, control of 

right-of-way brush presents challenging research 
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problems, or offers attractive markets for our 
wares. To the maintenaace engineer it represents 
a burdensome and expensive problem which mst be 
paid for by the citisen, either in the form of 
taxes or utility rates. To all of us in a time of 
national peril it represents a drain on our man-power 
which met be kept at a minimum. I heve no es- 
timate of the total area of unvanted industrial 
woody plant material in the United States and 
Canada, but a few fragmentary figures my be of 
interest. In 1950 there were a million miles of 

R. I. A. lines in the United States. If only 204 

of this goes through wooded areas it represents 

a strip of brush 12 feet wide and 20,000 miles 
long. One of several power companies in the brushy 
hill country of southern Ohio in 1948, in addition 
to existing lines, built 3,000 miles of rural lines. 
One small power company in western Pennsylvania 
maintains 300 miles of transmission lines, much of 
it over wooded rights-of-way. A forester of one 
provincially owned power company in Canada told me 
their estimate was 50,000 acres of brush on trans- 
mission lines alone. 

The average utility forester, line superin- 
tendent or plant supervisor is a careful but not 
unreasonable buyer. He would like a chemical brush 
treatment that would give 100% kill with no re- 
treatment necessary for many years. He will set- 
tle for mch less. The mintenance supervisor will 
use a product or service that, at a reasonable 
cost, will kill the roots of most of the species 
present and kill back or control those that rein. 
Such results will eliminate most of the laborious 
hand cutting now needed; it will mike the right- 
of-way more accessible, and will facilitate norml 
maintenance. During storms or other emergencies, 
repairs can be made and lines be put back in oper- 
ation more quickly in a brush-free right-of-way 
than in one choked with sprout growth from repeat- 
ed cuttings. 

With chemicals and techniques now available 
these results can be delivered. Make no mistake 
about it; chemical brush control is here to stay 
and grow. With one high volume foliage spray of 
present-day formations of 2,4-D and 2,4,5-9 
many species can be killed while many of those 
not killed will be sickened, distorted and re- 
tarded. Additional applications will increase 
the percentage of kill somewhat. Some species 
relatively unaffected by repeated foliage sprays 
may succumb to basal or stem sprays of hormone 
concentrates in ofl. This method can be used to 
supplement foliage applications, but to depend 
on basal or stem sprays for original treatment 
of rights-of-way containing thousands of stems 
per acre is in my judgment doing it the hard, 
labor consuming way we are trying to get away 
from. 

Treatment of freshly cut stumps with hor- 
mones in 011 offers some promise since it is an 
inexpensive way of securing at least some kill. 
However, with concentrations commonly recommend- 
ed, percentage of kill on many species is neg- 
ligible. Stump spraying with hormones like basal 
treatment is, in our organisation, still regard- 
ed as experimental or for limited commercial use 
only. 

Foliage sprays of ammonium sulfamete, or 
Ante, will at slightly higher initial cost give 
consistently better kill of mixed species then the 
hormones. Because of this higher kill and less 
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selectivity among species, programs based on Ammte 
spraying cell for less frequent applications than 
do hormone programs. While, for example, solid 
stands of willow can be killed more cheaply with 

A, u- and solid stands of Osage hedge perhaps can 
best be whipped with 2, u. 5. Ammte gives nnch 

dot ter kill of oaks, hickories, mples and wild 
cherries groupe which are dominant or very com 
mon on many rights-of-way in the eastern states. 
Use of Aumate is indicated also on mountainous, 
relatively inaccessible rights-of-way where cost 

of application is high and where the most effec- 
tive killer will lengthen the period between sprays 
and so be cheaper in the long run. 

When stump treatment of mixed species is de- 
sired, a solution of four or five pounds of Amate 
in a gallon of water gives more consistent kiil 
than does recommended concentrations of hormones in 
11. When the species that are dominant vary from 
place to place, foliage applications of either 
Ammate or hormones may be used as needed to provide 
the most effective or least expensive overall pro- 
gram; or the second spray my de of a different 
chemical or concentration, to catch species resist 
ant to the first treatment. A mumber of large pow 
er and telephone companies have engaged in defin- 
ite programs using some variation of these methods. 
Some of these programs are in their fourth or fifth 
year with tentative spray cycles established now 
that a large portion of the lines have been covered 
once. All of these programs save manpower compared 

But, being Americans we are not satisfied. Wet 
like to have chemicals that are lese selective than 
the best of those we now have, We'd like to have 
materiale that are less corrosive to equipment than 
. C. A., ammonium sulfamate or chlorates; or else 
machinery more resistant to the corrosion. We'd lik 
to be able to spray brush rapidly and yet cover these 
rough roadless rights-of-way with less than the 150, 
200 or 300 gallons now necessary to do a good job. 
We'd like entirely new chemicals, with the advantages 
of hormones, or new formations freer from danger of 
vapor drift damage than even present low volatile 
esters. 

Maybe all this is asking too nuch, but just a 
word of caution. We don't expect miracles in new 
developments and we don't want to be oversold on new 
materials or methods either. We can get along if we 
have to and still contime to make chemical brush 
control grow with the chemicals and techniques we 
now have. As new materials, processes and ideas e- 
merge from the laboratories and factories, please 
present them to us optimistically but fairly, then 
those of us whose business it is to do so will devel- 
op them in the proving grounds of commercial prac- 
tice. Perhaps we can contribute something to the 
common cause even though we don't often have time to 
make detailed measurements and counts on quarter acre 
Plots. We can do it by knowledge gained each year 
through general observation of results from several 
thousand miles of right-of-way spraying scattered 
through half the United States. 


USE OF CHEMICALS ON POWER TRANSMISSION LINES 
Lloyd Playfair 


In reporting on the use of chemicals on power 
lines by The Manitoba Power Commission, I would like 


first to briefly outline the problem of brush a- 
long ite rights-of-way. We have 19,000 miles of 
line of which 12,000 are low voltage lines serving 
farms and anal hamlets and 7,000 are high voltage 
and town feeder lines, On the low voltage farm 
lines we require brush control to the point of pre- 
venting the trees from touching the wires and from 
obscuring the line from view when patrolling along 
the road. On the high tension lines we would like 
to eradicate all the woody growth. 

To illustrate the results of our spraying to 
date, I am going to tell you about three miles of 
single phase line that are on an unimproved, heav- 
ily wooded road allowance. To patrol this line we 
drove down what at best could be called a prairie 
trail in the center of the road allowance, and 
trees to the height of 25 feet practically hid the 
line from view and were almost touching the wires. 
To clear this three miles by hand would cost at 
least $1,590.00 and in a few years it would be 
again ready for cutting. The growth is mixed with 
— poplars, choke cherry and saskatoon predominat- 

ng. 

We sprayed this line late in June of 1949 when 
211 species were in full leaf. The rate of spray 
was slightly more than two pounds of butyl ester 
2,4-D per acre in about 12 Imperial gallons of 
water. A turbine sprayer was used for the appli- 
cation. 

We examined this stretch of brush about six 
weeks after the spraying, but were uncertain as to 
the results. However, we drove over the line in 
July of 1950, a year later, and were very pleasant- 
ly surprised at ite condition. At no point along 
the road was the line obscured by the trees. In 
some instances white poplar trees 18 to 20 feet 
high were completely killed. Most of the saskatoon, 
choke cherry and practically all of the willows 
were dead. Bur oak, while not quite dead, were 
only showing the odd green leaf. We were not able 
to re-spray that stretch of line in 1950, but in- 
tend to spray it in 1951 and believe that we will 
not have any more trouble with the brush for at 
least four or five years. 

We have had the opportunity to re-spray, in 
1950, some of our lines that were sprayed with 
butyl ester of 2,4-D in 1949 and we do not believe 
that it will be necessary to make any further treat- 
ment of these lines for several years to come. Our 
costs have been about $20.00 per mile for a 30 foot 
right-of-way. This would mean that we could, by 
spraying twice, obtain control of the brush along 
our farm lines for not more than $40.00 per mile, 

As stated earlier, we have a very extensive 
brush problem. We have constructed over 17,000 
miles of line since 1945 and the brush on these 
lines requires treatment without too mach delay. 
With this amount of brush to treat, we have cast 
about for means of getting the work done without 
purchasing too many spraying machines. Its an 111 
wind that blows no one any good and the fact that 
Manitoba had a severe infestation of grasshoppers 
has helped us. During the past few years 50 mni- 
cipelities in rural Manitoba purchased turbine 
sprayers chiefly for the control of grasshoppers. 
Municipalities in Manitoba correspond roughly to 
counties in the States, but are somewhat smaller in 
size. These turbine sprayers are now available for 
brush treatment work during part of the summer sea- 
son. We have entered into a cooperative agreement 
with 12 of the municipalities thie year and under 
this agreement we supply the chemical and the 
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mnicipalities apply it to the brush along that side 
of the road allowances in their mnicipalities where 
our lines are located. This cooperative program has 
met with widespread approval and we do not believe 
that it will be very long until we have all the rural 
mnicipalities in Manitoba working with us in an ef- 
fort to control woody growth along road allowances 
and rights-of-way. 

This year we supplied some 1,200 gallons of a 64 
ounce butyl ester formation of 2,4-D to the 12 mni- 
cipalities. In addition we used 500 gallons in our 
own machine and the total right-of-way sprayed was ap- 
proximately 1,400 miles. ‘The rate of application was 
one and one-half to two pounds acid per acre in ten 
Imperial gallons of water for the mnicipal-owned 
machines and 20 gallons of water for our own turbine. 
The difference in volume did not appear to make any 
appreciable difference in the results. Results have 
been, for the most part, satisfactory. One of the 
most remarkable features of this year's spraying pro- 
gram is that to date we have not had one single com 
pleint from any source whatsoever with regard to dam 
age to gardens, windbreaks or woody growth on private 
property. This is noteworthy in view of the fact 
that, with a wind blowing in the direction of spray, 
the drift from a turbine machine is at times fairly 
extensive. 

This year's experimental work has shown that the 
ordinary ester of 2, u-D will not eradicate wild rose 
and other small brambles and that the Ester of 2,4, 
5-T is necessary for control of that type of woody 

th. 
= As a power utility we are not very mch concern- 
ed with these low growing shrubs. However, the uni- 
cipalities are interested in the elimination of 211 
brush on account of the snow hasard to roads. We, 
therefore, intend in the future to supply the mni- 
cipalities with a mixture of the ester of 2,4-D and 
2,4,5-8 wherever their program calle for complete 
eradication of the brush. 

One problem that has been bothering us has been 
the limited spraying that could be dome while growth 
was in full foliage. Results from experiments else- 
where on the continent have indicated that dormant 
spraying can be as effective as foliage treatment. 
fo find out how this will work in Manitoba, late this 
fall we used 100 gallons of a mixture of one-third - 
2,4,5-T and two-thirds - 2, -D at the rate of one and 
one-half to two pounds acid per acre in five to seven 
Imperial gallons of fuel oil. 

We would like to give you our ideas as to an a 
ceptable program for eradication of brush in the foli- 
age stage. The first year's treatment should be at 
the rate of one and one-half to two pounds acid per 
acre in from ten to twenty , g@@ lions of water. 
Where species resistant to 2,4-D are present the chem 
icale used should be approximately one-third 2. u. 5 
and two-thirds 2,4-D. The following year the growth 
should be re-sprayed. Depending on the density of the 


brush and the results of the first spraying this second 
spraying might not need to be at as heavy a rate as the 
In most cases a rather lighter application 


first yeer. 
would be sufficient. It might be necessary to repeat 
the spraying on the third year and following that a 
touch-up spray for seedlings would probably be requir- 
e every three or four years, depending on the rapid- 
ity of growth. 

In conclusion, we believe we are quite safe in 
stating that the management of The Manitoba Power Com- 
mission and those of us who have worked directly with 
the chemicals are firmly convinced that adequate con- 
trol of brush can be obtained with the herbicides that 


are on the market today and that their use will 
effect a saving of thousands of dollars and many 
man-hours of labor over the coming years. 


L. L. Coulter 


The control of weeds along railroad richte- 
of-way is a relatively new subject for this con- 
ference, however it is an old and serious problem 
for the nation's railroads. They have been using 
various devices and chemicals for many years in 
an attempt to overcome the aggressive weed pro- 
Dlems which exists along thousands of miles of 
their track. Naturally some of the new organic 
herbicides have been tested and evaluated by many 
of the railroads to determine where they fit into 
the various weed problems associated with trans- 
continental railroading. In this discussion we 
will be concerned with the uses which they have 
found for these herbicides and the various pro- 
blems which have been encountered. 


Roadbed Weed Contro} 


For several reasons the railroads have found 
it desirable to mintain a weed-free area extend 
ing 8-10 ft. on each side from the cehter of the 
rails. This involves the control of all types of 
weeds including perennial broadleaf species and 
grasses. It is immediately evident that no one 
herbicide as we now know them would satisfy such a 
requirement and also meet the necessary require- 
ments of safety, and economy. As might be expect- 
ed preliminary tests indicated that a mixture of 
several herbicides would do a satisfactory job 
and certain of these mixtures have now become stani- 
ard for roadbed weed control. 

The basic materiale of most of these mix- 
tures are 2,4-D and TOA. The former is used, of 
course, for control of broad leaf weeds while the 
latter is most effective on such grass species as 
crab, Bermmda and Johnson grass. A contact herbi- 
cide such as pentachlorophenol is frequently added 
to give a quicker kill and to eliminate some an- 
mual species resistant to 2,4-D and TCA. 

Yor the most part the amine forms of 2,4-D 
generally regarded as safer than the alkyl esters 
have been used. In some instances these amines 
have not given as satisfactory results as the 
esters on perennial weeds. In order to overcome 
this and at the same time maintain a certain degree 
of safety some operators will change over to the 
low volatility esters in 1951. The rate of 2,4-D 
used has commonly been in the range of & pounds per 
mile (2h acres). Such weeds as bouncing bet, dog- 
dane, trumpet creeper have proved to be resistant 
to these dosages. As far as broadleaf weeds are 
concerned these species now present a serious pro- 
dlem in areas where chemical control has eliminated 
the susceptible species. Of these species bouncing 
bet which thrives on such non-cultivated soils is 
probably the most troublesome. Hormone type herbi- 
cides frequently kill the tops of this weed but the 
Plant apparently does not translocate the chemical 
beyund the crown. It my be presumed that poor 
translocation in this weed is related to the very 
short internodes, however it should be noted that 
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most of the common members of thie family (Cary- 
ophyllacese or Pink) are resistant to these herbi- 
cides. In connection with the combined use of 2,4-D 
and pentachlorophenol it is interesting to note that 
no apparent detrimental effects have been noted in 
the control of perennial weeds. It might be expect- 
ed that the contact action of pentachlorophenol 
would reduce the action of 2,4-D but this does not 
appear to be the case. 

TCA is being used with satisfactory results in 
this combination for the control of antual and per- 
ennial gresses. Bermda grass which is an aggres- 
sive pest in most of the southern areas has respon? 
d well to this chemical. Crabgrass though rela- 
tively sensitive to TCA presents somewhat of a pro- 
diem in timing of application. Treatments mide too 
early in the spring apparently do not leave enough 
residual effect on some roadbeds to control germi- 
nation of this weed in July while mid-summer appli- 
cations normally are too late from the standpoint of 
growth of other grasses. This angle has been over- 
come by many spray people who now mike an carly 
season and a mid-summer treatment at low rates, in 
the range of 50 lbs./acre per treatment. The re- 
latively low cost of application with railroad equip 
ment make this a practical though not completely de- 
sirable approach to the problem. This combination 
of TCA and 2, u-p generally has given very acceptable 
results and will be used extensively on many rail- 
roads in 1951. These chemicals are, of course, used 
separately where the primary problem consists of 
weeds susceptible to either TCA or 2,4-D. 


Righ-of-Way Weed Contro} 


The primary vegetation problem off the roadbed 
ie brush and perennial weeds. With the exception of 
euch areas as those around bridges a good cover of 
grass is desirable. Most of the weedy species off 
the right-of-way are susceptible to hormone type 
herbicides and a mixture containing equa] amounts 
of the low volatility esters of 2,4-D and 2. u. 5 
has been used extensively in this problem this year. 
The interesting angles of railroad brush control are 
not the chemicals employed as mch as the unique 
equipment that has been developed to apply the chem 
icale with. Mr. J. P. Quarles of Spraying Services 
Inc. has developed a battery of spray guns mounted 
in much the same manner as some of our anti-aircreft 
guns, With these guns and two high capacity pumps 
he has been able to spray as mch as an acre of brush 
a mimate. This sounds rather fantastic but does not 
seem unlikely when we consider that in some instances 
he may be spraying a uo foot swath on each side of 
the rails while traveling as fast as ten miles per 
hour. By using large orifices and relatively low 
pressures (150 lbs.) the chemical is literally rain- 
ed on the vegetation at volumes often exceeding 200 
g®llons per acre and the result is very even job of 
application with a minimum of drift. Other operators 
have found that similar equipment as well as modified 
dooms are very well adaptable to this type of a veg- 
etation control problem. Because of the particular- 
ly low application costs brush control with hormone 
type herbicides along railroads is a development which 
will fit very well into any railroad mintenance pro- 
grem. In some states where controlled burning of the 
right-of-way is required by local laws it is desirable 
to plan the program in such a way that mximm time 
will have elapsed between time of application and date 
of warning. 
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Bridge Approaches etc, 


Such areas as bridge approaches, areas around 
buildings etc. are usually maintained free of vege- 
tation primarily as a fire prevention measure. In 
these situations where both grasses and broadleaf 
weeds mst be controlled high dosages of TCA and 
2,4-D have served the purpose. In some instances 
where brush or brambles are a problem TCA in com 
bination with the 2,4-D-2,4,5-7 mixture has been ef- 
fective. These dosages my run as high as 200 lbs. 
of TCA and 5-10 lbs. of 2,4-D per acre, however it 
is difficult to convert such areas to acres and on 
a unit basis this has proved to be an economical 
method of control which looks very promising. 

The di-nitro compounds and pentachlorophenol, 
both effective contact herbicides, are used to some 
extent around buildings and in areas where a chen- 
ical mowing operation is desirable. Most of these 
areas which can not be mowed mechanically can be 
effectively and economically controlled with these 
chemicals in oil-water emisions. 

In this field of railroad vegetation control] 
where low cost herbicides are required to control a 
wide range of species the versatile organic herbi- : 
cides have fulfilled their promise and appear to ; 
have a definite place in a maintenance program. 


Railroads throughout the nation are constantly 
waging a battle against weeds on their right-of-way. 
The weed probleme encountered by railroads include 
those on the roadbed of main lines and branch lines, 
side tracks, passing tracks, around timber trestles 
and motor car “set-offs", about signs and signals, 
along commnication lines, and possibly other struc- 
tures along their vast network of track. Addition- ' 
al weed problems are encountered around the mild- ; 
ings along these rights-of-way, material yards, : 
switch yards and possibly others. Thus, if the veg- 
etative problem incurred on railroad property is not i 
challenged, usually far greater and more complex i 
problems can be expceted. 

Several methods of weed control employed the 
railroads include mowing, hand cutting, dng and ' 
chemical treatment. These are probably the methods 
used most frequently. This discussion will be con- 
fined to the chemical means involving the use of the 
so-called "soil sterilants". 

Soil sterilants as used in this report refer to 
those chemicals which, when added to the soil, render 
it unsuitable for the growth of the weed or weeds 
concerned, as well as almost all other vegetation in- 
cluding crops. Chemicals of this type my be applied 
either dry or as a spray; their action is minly 
through the soil. The period of soil sterility pro- 
duced may vary from a few days to several years, de- 
pending upon the material, soil, climatic conditions, 
and the weed species involved. At low rates mst 
soil sterilants exhibit some selectivity and this 
partially determines the choice of such a chemical. 
On the other hand, most chemicals if applied to the 
soil in sufficient quantities produce soil sterility; 
thus the choice is then largely determined by costs 
and suitability of the material to do a specific job. 


. WEED CONTROL ON THE RAILROAD RIGHT-OF-WAY 
WITH SOIL STERITANTS 
DDr D. W. Rake 
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Chemicele producing a short period of sterility are 
normally used on agricultural lands, and those pro- 
ducing a medium to long period of sterility on non- 
agricultural land. This latter type (the medium to 
long-period sterilant) is being employed to a great- 
er extent on the railroads, since a major portion of 
their weed probleme occur on non-agricultural lend. 
This type of control offers the railroads greater 
protection where undesirable vegetation may create 
undue fire hazards about wooden structures and val- 
uable grazing lands, and also along the richt-of- 
way where noxious weed infestations threaten inva~ 
sion of fertile crop lands. The initial cost for 
this type of treatment may exceed the initial costs 
of other methods employed, but usually the eradt ca- 
tion and/or protection provided by a soil steri lant 
will prove more economical than numerous hand scalp- 
ings or mowings, or when a chemical requiring sev~ 
eral repeated treatments is used. 

If “on-track” equipment can be utilized, usual- 
ly chemicals that can be sprayed are preferred. 
Chemicals applied in this manner allow maximm ef- 
ficiency of work trains and labor which tend to 
overcome any time lost due to freight and passenger 
traffic, particularly when treating main line and 
branch line rights-of-way. 

Wooden trestles, signs, material yards, tele- 
graph poles, etc., usually require “off-track" 
methods of application. These treatments may be 
made by hand applications if dry chemicals are used. 
Eand sprayers and spreaders, portable motor car 
sprayers, or tractor drawn equipment are other meth- 
ode commonly employed. One fact that should be not- 
ed is that with the increase of diesel power on most 
lines, a decrease in water supply along the system 
has resulted; likewise, chemicals requiring a high 
volume of water for proper dilution or mixtures my 
be questionable for extensive railroad use in the 
future. 

A number of compounds which might be used for 
86011 sterilization purposes have possibly failed 
in this respect due to inadequate testing. Many 
factors determine the efficacy of any soil steri- 
lant; thus, definite rates for entire railway sys- 
tems are not usually feasible. Dates of applica- 
tion vary widely with climatic conditions, and 
climatic conditions at least partially determine 
uses. As a consequence, no reference to specific 
rate or date of application is attempted in the 
following discussion of chemicals commonly used as 
soil sterilants by some railroads. 

This is not a complete list of soil sterilants 
and any recommendations for the specific use of these 
chemicals should be obtained from your own agricul- 
tural authorities or from any of the recognized sup- 
pliers of chemical herbicides. This paper should in 
no way be considered as a recommendation for the use 
of any specific material mentioned, but as a guide 
to some of the materials that can be used for soil 
sterilization. 

Sodium Chloride (common salt) - Common salt has 
been used in previous years by railraods for the 
control of some deep-rooted perennials. The low 
cost of material and location of the railroad to 
the supply probably encouraged the use of salt. 
Nich dosage requirements, excessive labor, and the 
fact that salt creates a spongy, soft-like condi- 
tion on the roadbed has resulted in a considerable 
reduction in the use of salt in a railroad weed 
control program. Salt usually produces a relative- 
ly long period of sterility and ite effectiveness 
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is determined by soil and type of vegetation as well 
as rainfall. me range of application varies from 

to one pound per square foot. Wo particular hasard 
has been noted when using salt as a herbicide other 
than the fact that salt is highly corrosive to rails 
and “on-track” signal systems and will cause damage 
to the same in time. 

Sodium-Chlorate - Sodium chlorate usually pro- 
duces a medium period of sterility. It is used on 
annual, shallow-rooted and deep-rooted perennial 
weeds and grasses. The factors determining its ef- 
fectiveness include soil, rainfall and the weed 
species. The range of application varies from 2 to 
7 pounds sodium chlorate equivalent per equare rod. 
The chief hasards are fire and toxicity to live- 
stock. Corrosion is sometimes encountered. 

Borates - Borates produce a medium period of 
sterility. They my be used on annual weeds as well 
as shallow-rooted and deep-rooted perennials. They 
are usually applied in the fall, winter or spring, 
depending upon geographical location. The factors 
determining length of sterility include soil types, 
rates of application, rainfall and weed species. 

The range of application varies from 15 to 35 pounds 
of borax or sodium borate ores as are commercially 
available per square rod, and no hazards have been 
noted in their use as a herbicide. 

Borate-Chlorate Mixtures and Compounds - These 
products may be used on all type of weed and grass 
problems. The resulting period of soil sterility 
will vary with the rate of application, chemical con- 
tents of the compound, soil type and amount of anmal 
precipitation. As normally used for soil sterility 
work they may give a medium to relatively long peri- 
od of sterility dependent upon the foregoing facts. 
When used as a soil sterilant they are usually ap- 
plied in the fall, winter or spring months, however, 
summer applications may be made. In the North Cen- 
tral states spring applications are thought to give 
longer lasting results. Borate-chlorate mixtures 
combine the effectiveness of two recognized herbi- 
cides. Such mixtures are usually compounded so as 
to reduce the fire hazards normally associated with 
sodium chlorate. Rates of application very with the 
problems encountered and the ratio or active ingre- 
diente of each product. 

Arsenic - Arsenic produces a relatively long 
period of sterility. It is used on anmals and 
shallow-rooted perennials. It may be applied in the 
fall, winter or spring. The effectiveness is deter- 
mined by soil types and weed species and the range 
of application varies from 3 to 6 pounds arsenic 
trioxide equivalent per square rod. Its chief 
hazard is that of being poisonous. 

Possibly other soil sterilants not mentioned 
here are being used by a number of railroads, and 
probably new compounds and combinations or compounds 
surpassing those mentioned will be developed soon. 


PROMISING GRASS KILLERS 
L. M. Stahler 


Following the advent of 2,4-D, the interests and 
activities of weed research men in this area were de- 
voted almost exclusively to the testing of hormone 
herbicides for the selective control of broadleaved 
annual and perennial weeds. The anmal and perennial 
grass weeds are remarkably tolerant to 2,4-D and re- 
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lated materials, and there is now considerable field 
evidence indicating that the consistent use of 2,4-D 
is increasing the infestation of these tolerant grass 
weed species over large areas of our agricultural 
land. Several new grass-killing herbicides have ap- 
peared during the past few years, and weed research 
workers are focusing more of their efforts on the 
devleopment of techniques and methods for using 
these new grass killers. Some of the new materials 
already have become fairly well established commer- 
cially. 

The sodium salt of trichloroacetic acid, TCA, is 
receiving more attention than any other new grass 
Killing chemical. Investigations to date indicate 
that TCA does not have the range of selectivity de- 
tween weed and crop plants, or between broadleaved 
and monocotyledonous species found for 2,4-D. Also 
the phytotoxic action of TCA is unlike the hormone 
type of growth response. The action of TCA on seed- 
ling grasses resembles that obtained from mterials 
such as sodium chlorate. When applied to the under- 
ground rhizomes of perennial grasses such as quack- 
grass, or Johnson grass, it induces a profound dor- 
mancy of the growth buds at the nodes. 

Many investigators believe that the extent of 
this dormancy determines the efficiency of the appli- 
cation in controlling, or eliminating, these peren- 
nial species. This type of herbicidal action re- 
quires the application of relatively large quantities 
of TCA per unit area in comparison with the rates of 
application of 2, u-p. 

Workers in this area now generally agree that 
TCA is most effective on perennial grasses when ap- 
plied to the soil so as to come in contact with the 
underground roots and rhizomes. The best conditions 
for ite use are not yet well established. There is 
little or no evidence to indicate that TCA is effec- 
tively translocated through the stems to the under- 
ground roote and rhisomes when applied to the foli- 
age. There is some experimental evidence to indicate 
a moderate translocation apically. Investigations 
to date indicate that, when applied to the soil, TCA 
is leached downwerd to various depths. It seems to 
be broken down by microbiological or chemical pro- 
cesses in the upper soil layers, or to be concentrat- 
ed at residual toxic levels in the soil below. Its 
efficiency as an herbicide is affected by the above 
factors ani by soil and weather in mich the same 
manner as is sodium chlorate. Under the ideal con- 
ditions reported by many investigators TCA applied 
at various times of the year at rates of 40 pounds 
per acre, or less, has completely eliminated quack- 
grass, Johnson grass, and Bermda grass. 

Reports indicate that TCA was effective when ap- 
plied to scil that had sufficient moisture within a 
month following avplication to leach the herbicide 
down to the tone of greatest concentration of roots 
and rhisomes. One can take advantage of the most 
favorable season of the year for the development of 
the above conditions. Many years ago we determined 
that similar desirable conditions for the use of 
sodium chlorate prevail most commonly during the 11 
months - August to December. In the more southern 
region of our area winter lications of TCA at re- 
latively low rates - 20 to pounds per acre, like- 


-wiee have resulted in a remarkable degree of Johnson 


grass control. In these experiments the soil mois- 
ture conditions were opt imm for leaching the TCA 
down to the Johnson grass roots and rhizomes. If we 
can establish treatments that will insure ite success 
ful use, TCA will be much more dependable for the 
control of quackgrass and Johnson grass. 
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The advantage of combining one or more culti- 
vations with an application of TCA - especially 
for the control of quackgrass, has been well es- 
tablished by a mumber of workers in the North Cen- 
tral Region. It is not clear at present whether 
cultivation before or after application of the TOA 
is more effective. In general, however, a single 
pulverizing operation, or in many reported cases 
a simple turning of the quackgrass sod, has at 
least doubled the efficiency of TCA applications in 
the median range. The action of this cultivation 
is not yet well established but several reasonable 
theories have been evolved. Dr. Buchholts of Wis- 
consin indicated that a single pulverizing culti- 
vation alone reduced the population of quackgrass 
on his plots slightly better than 50%. Dr. Barrons 
and Dr. Watson of the Dow Chemical Company in 1949 
reported that they had observed that quackgrass 
showing high nitrogen, low carbohydrate reserve 
Symptoms was killed more readily with TCA than that 
treated when the carbohydrate reserves were high. 
They further indicated that tillage operations, 
which bring about depletion of carbohydrate re- 
serve through the forced initiation of new growth, 
predispose quackgrass to elimination with TCA. 

The most efficient rates of application of TCA 
in control of Johnson grass, quackgrass and Bermda 
grass, likewise have not as yet been satisfactorily 
established. Rates below 80 pounds per acre can be 
used effectively under ideal conditions of applica- 
tion. A year or so ago we were discussing rates of 
190 to 120 pounds or even 200 pounds per acre. This 
year, Hamilton and Rea of the Amarillo, Texas Sta- 
tion, reported 95% elimination of Johnson grass 
with applications made in mid-June at only 40 pounds 
acid equivalent per acre. They further reported 
98% elimination with 50 pounds of TCA per acre for 
applications made in October of 1949. Zahnley and 
McCall of the Kansas Experiment Station likewise 
reported 95 to 100% elimination of Johnson grass 
with 40 pounds. per acre treatments of TCA made on 
November 7, 1949 or April 20, 1950. Results report- 
ed for both stations were obtained without benefit 
of accessory cultivation. 

Rates of application of 40 or 50 pounds per 
acre are frequently indicated in recent reports of 
successful elimination of quackgrass with TCA. Sel- 
dom have investigators reported significantly better 
control of quackgrass with applications of TCA above 
80 pounds an acre than they secured with from 50 to 
80 pounds per acre. It is very evident from these 
reports that we will be recommending 40 to 50 
pounds of TCA per acre for the control of quackgrass 
and Johnson grass when we have established the pro- 
per conditions for its use. 

A new and wide field of use for TCA as a sel- 
ective eliminator of anmal grass weed seedlings 
in certain tolerant or semi-tolerant crops has been 
developed recently. C. R. Swanson, working at the 
Fargo, North Dakota Station in 1946, acted and re- 
ported that germinating seedlings of sugar beets 
developed normlly in water solutions containing 
TCA at levels that markedly hindered or stopped 
development of seedlings of certain anmal grass 
weeds. Further investigations by Swanson, A. IL. 
Bakke of the Iowa Station, B. H. Grigsby of Mich- 
igan, and others, have established the fact that 
preemergence applications of from 5 to 10 pounds 
of TCA per acre will efficiently control or elim- 
inate developing seedlings of Setarie, Echinochloa 
and Panicum with no marked reduction in the vigor 
or development of the beet seedlings. This past 
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season commercial sugar beet growers, and commercial 
table beet growers, have followed these leads in 

field scale experimental treatments with acclaimed 
success. In 1951 there will be further expanded field 
experimentation with TCA. In the past two years Mac- 
Donald of the Agricultural Department of F. H. Peavey 
4 Company and his associates, workers at the Minnesota 
and Iowa Agricultural Experiment Stations, and at ser 
eral other stations in the States and Canada, have 
made some interesting and important contributions to 
wider use of TCA for the control of annual grasses in 
such crops as flax, alfalfa, and other legumes. They 
found that preemergence treatments of TCA at rates 
that satisfactorily control annual grass species, such 
ae Setaria, resulted in little or no detriment to the 
Yields of flax. They maintained excellent control of 
Setaria in established fields of alfalfa with a single 
application of TCA per season at levels well below 
those tolerated by the crop. These workers also ob- 
served a considerable range in selectivity or toler~ 
ance of our common cereal, legume, oi] and hort icul tur- 
al al crops to TCA, at levels adequate for the con- 
trol of most ammal grass weed species. 

The classification of crop plants on the basis 
of their susceptibility or tolerance to TCA is not yet 
completed. Botanical relationships are not a safe 
guide for such groupings. For example, oats, and par- 
ticularly wild oats, show a high degree of tolerance 
to TCA whereas barley or wheat and most of the other 
annual and perennial grasses are somewhat susceptible 
to ite action. Sugar beets, flax ant several of our 
common legumes have been reported a» relatively tol- 
erant to the phytotoxic action of TCA, whereas so 
beans have been consistently sensitive. 

Endothal-disodium 3,6-endoxohezahydropthalate, 
is one of the newer chemicals that appear to have 
some possibilities as grass killing herbicides. N- 
perimental evidence available to date would indicate 
that this use may be limited to anmual grass species. 
I know of no reported data that indicate any reason- 
adle degree of control of perennial species such as 
quackgrass or Johnson grass with reasonable rates of 
application of Endothal. In addition to its estab- 
lished ability to control the growth of, or eliminate, 
annual grasses, Endothal seems to exhibit, a wide 
range of selectivity in herbicidal action. In our 
screening tests at the South Dakota Station we have 
found that canning peas, sunflowers, sugar beets, 
and sweet clover, either evade or are highly tolerant 
of the action of this material at levels of applica- 
tion that have almost completely eliminated annual 
grace weed seedlings. Endothal has been used most 
efficiently on these crops as a preemergence treat- 
ment at rates of application of from 2 to 6 pounds of 
the salt per acre. Ye, and others, have found that 
Endothal at rates of application of from 4 to 10 
pounds per acre consistently eliminates established 
annual grasses such as Setaria, Echinochloa and Pani-~ 
cum when applied as a contact spray. The selective 
action between the grass and broadleaved crops and 
Weeds is mch narrower in postemergence than in pre- 
emergence treatments. Mamufacturers of Endothal 
have made up formations this past year containing 
a mixture of Endothal and ammonium sulfate in vari- 
ous proportions. The addition of ammonium sulfate to 
the formation, while markedly speeding up and accen- 
tuating contact herbicidal action, further narrows 
the range of selectivity between tolerant and sensi~ 
tive species. We have no evidence that the addition 
of ammonium sulfate improves the action or efficiency 
of Endothal as a preemergence treatment. 

Endothal has not yet been investigated sufficient- 
ly to permit of any recommendations for its field use. 


Ite remarkable range of selectivity leads us to do- 
lieve that it may have a definite and useful place 
in weed control when investigators have determined 
ite potentialities and characteristics more fully. 

IPC has been widely tested by investigators 
in this area during the past four or five years. 
Therefore, it cannot be considered a new chemical. 

A summary of results of 11 investigations reported 
to date indicate that IPC is not promising. IPC 
has had sporadic spurte in popularity with resecrch 
men, and to a lesser degree in field use in the 
western states. Field applications of IPC in the 
North Central States are, to my knowledge, not 
justified by any research that has been done in 
this region. 

Z. H. 2, dichloraurae, a relatively new herbici- 
dal chemical, has been investigated extensively in 
the North Central States in 1949 and 1950. The data 
from these trials and the observations of your field 
Plot investigations this past season give me little 
to indicate that E. E. 2 has a permanent place in 
weed control. 

Sodium chlorate, and in the past few years com- 
mercial formations of sodium chlorate with soluble 
borates fire retardent additives, is well establish- 
ed in the southern part of our Nort Central State 
aren as an efficient herbicide for elimination of 
Johnson grass. Disadvantages of sodium chlorate 
treatments are the combustibility of the residual 
material on treated areas, the relatively high rates 
of application, high cost per unit area, and the 
soil sterility resulting from the residual action of 
the salt. In certain uses on uncropped land the soil 
sterility my be highly desirable. At present re- 
commended rates of application for a unit area treat- 
ment for the elimination of Johnson grass, sodium 
chlorate is as economical as any alternative herbdi- 
cide available, including TCA. 

In summary I want to emphasize that while TCA is 
a relatively new chemical herbicide it is more than 
promising at this time and is already well establish- 
ed and in extensive field use. Further, preliminary 
investigations by workers in the North Central States 
now indicate that the use of TCA for the efficient 
elimination of anmal grass weeds to certain TCA 
tolerant crops promise to develop a much older use 
than would be required to control all of the per- 
ennial grasses, MEndothal is the only other newly 
developed grass killing chemical that definitely 
promises further use and development of this time. 


SCREENING OF NEW HERBICIDES 
J. C. Dutton 


Screening of chemical compounds for fungicidal, 
insecticidal, herbicidal or growth regulator activity 
is an established and important phase of agricultural 
chemicals research. An occasional product may be 
developed by some chance observation but I am sure 
that we will always depend on routine but carefully 
Planned and executed screening programs for the dev- 
elopment of new herbicides and other new agricultural 
chemicals. A mjor part of such basic screening is 
done by chemical companies in their own laboratories 
or for them by some public or private laboratory. 
Important contributions are aleo being made by state 
— federal research workers and in the North Cen- 
in South Dakota, N. Werren at Purdue, others 
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are doing very constructive work. 

I think many of us do not realise how smell 4 
percentage of the compounds screened show any in- 
dication of merit, or what is involved in the dev- 
elopment of techniques and the maintenance of fac- 
dlities for an adequate screening program. One 
thing in connection with screening that has always 
concerned me greatly is the fear that a compound 
thet has merit for some use will be discarded for 
the simple reason that it is impossible in a con- 
timous program in a laboratory to have available 
organiems or plante that will serve as indicators 
for all kinds of activity. The mrked specificity 
of weed killers and the various ways in which they 
act or enter the plant mike this problem really 
serious. 

The title, "Screening New Herbicides", assigned 
to me indicates that I am to discuss materials 
that have passed the laboratory screening stage be- 
cause a compound certainly cannot be classed as an 
herbicide until it is proven so to be and I will 
base further remarks on information that came to 
me in abstracts reporting resulte of what I like 
to call "field screening® of materials that have or 
are supposed to have weed killing characteristics. 

A year ago in s discussion on this subject I 
made some rather critical remarks about indefinite 
statements of results which were very difficult to 
interpret and that I received only about half the 
abstracts that should have been included under new 
herbicides. I am happy to report great improvement 
this year in the writing of abstracts and the re- 
ceipt of 106 usable abstracts on 37 so-called new 
herbicides would indicate that Project 7 got ites 
share. 

The present classification of new herbicides in- 
cludes several mterials that certainly are not ac~ 
tually new but are so classed because the Research 
Committee has not made a recommendation for their 
use. In this classification are pentachlorophenol, 
several oils, phenyl mercuric acetate, potassium 
cyanate, sodium isopropyl xanthate, dichloral urea, 
IPC and others. 

I have found it very difficult to arrive at any 
logical method of grouping and discussing the com 
pounds on which reports were received. A brief 
listing of the type of results from each material 
with an indication of the number of experiments 
reported is available under Project V in the report 
of the Research Committee and you are referred to 
thet report for detailed comment and the full ab- 
stracts. I will group the new materials under sev- 
eral rather broad headings as here indicated: 

1. Generally Ineffective, 2. Promising ~ Need Fur- 
ther Study, and 3. Favorable Results for Some Use. 
Most materials will be discussed under the chemical 
name but some under code number as their identity 
has not been disclosed. 

Generally Ineffective. Wo really favorable re- 
sults were reported for several materials for the 
uses mde of them in 1950, Alpha hydroxy b-tri- 
chlorcethyl sulfonic acid (Chlorosol A), Linck Mix, 
sodium monocyanamide, 1-2687 and 68-1960, each re- 
ported for one trial only, did not give satisfac- 
tory resulte in that particular test. Chloro IPC, 
reported twice, did not control grasses in corn or 
in turf, but information received from other sources 
indicate definite merit. Sodium isopropyl xanthate 
reported for five experiments, gave little indica- 
tion of merit. -e was generally unsatisfact- 
ory. Ten reports of use gave little encouragement 
and only at heavy rates of application did it give 
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any grass control. Ethyl xanthogen disulfide (Su- 
fasan) was extensively used in various crops. ‘Twen- 
ty-one of the 26 reports received were for pre-emer- 
gence treatments and of these 21 trials, 14 gave 
weed control ranging from 0 to 50 percent, four tri- 
ale gave from 51 to 80 percent control and good or 
satisfactory control was reported in three instances 
only. Slight to severe injury was reported for sey- 
eral crops and there is evidence that it is very 
sensitive to environmental factors. 

I think that each worker in the field should 
use his own judgment as to whether or not further 
study of any of these materials is justified. I am 
sure that all will recognize that a single unfavor- 
able report should not carry as much weight as sev- 
eral or many reports for various types of use. 

Promising Need Further Study. This group pro- 
bably will include some materials that really belong 
with those just discussed and indicated as "general- 
ly ineffective" as well as others that possibly 
should be pushed on into the group that has given 
some consistently good indication, but are here be- 
cause the evidence is not very clearly defined. In- 
cluded here are sodium 2,4-dichlorophenyl ethyl sul- 
fate which showed promise for annual grass control 
in the one trial reported, polychloroarylalkyl car- 
bonate which gave both good and poor results and ap- 
parently has good contact action but little or no 
residual effect and dichloral urea which was used 
rather extensively and seems to have merit for the 
control of both annual and perennial grasses but at 
greater rates of application than TCA used for the 
same purpose. Its residual toxicity in the soil 
against grass seedlings and crops is greater than 
for TCA. Poor weed control, probably of broad 
leaves, and injury to crops was reported in several 
instances. The status of this material is not clear 
ly defined but it my merit further study for cer- 
tain uses. 

N-l-naphthyl phthalmic acid and disodium 3, 
6-endoxohexthydro phthalate (Endothal) are two in- 
teresting compounds. The first one listed was used 
for the control of crab grass in sweet potatoes and 
musk melons. Grass control was good and there was 
no injury, under prevailing conditions, to melons 
and only slight formative effects on sweet potatoes. 
The other compound, Endothal, was used extensively 
in various formations which are considered here as 
a group but some of the results are hard to evaluate 
because of indefinite statements in abstracts. Ser- 
erel workers reported little or no effect on weeds, 
probably broadleaved types, but others indicate from 
50 to 70 percent control. Fair to good grass con- 
trol was rather generally reported and wild oats were 
controlled to some degree in several tests and pur- 
slane was controlled in one trial. Crop tolerance 
date are hard to interpret as there are reports of in- 
Jury to oats, soybean, beet, cucumber, lettuce, carrot 
and strawberry but others indicate its safe use on 
peas, corn, sunflower, soybean, potato, beet and on- 
ion. These materials both seem to merit further 
study. 

Several materials used to a limited extent and 
reported under code mumber gave indication of merit 
for weed control but crop tolerance information is not 
complete. They are BC-3890, EH-5678, EH-5665, BH-5669, 

6, EH Mix and Form A. S-1998, a petroleum pro- 
duct, gave good control of crab grass without injury 
to turf grasses. 

Sodium 2,4-dichlorophenyl "cellosolve" sulfate 
was used rather extensively but with extremely variable 
results. Good control of grasses, purslane and weeds 
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In corn and onions were reported but in several er- 
periments results were entirely unsatisfactory. 
These results are not very encouraging but it my 
merit further study. 

Sodium trichlorophenate, sodium tetrachloro- 
phenate and sodium orthophenylphenate were used to 
some extent in onions. The trichloro phenate gave 
good resulte in post emergence treatments when ap- 
plied with a shield, the tetrachlorophenate appar- 
ently is a little less safe and the orthophenyl- 
phenate reduced onion stand, The first two seem 
on the basis of these results, to merit further 
study. 

Phosphoric acid seems to be about equal to 
sulfuric acid for weed control in onions. 

Maleic hydrazide was the most widely used of 
the new materials and it obviously has interest~- 
ing characteristics but it does not seem to fit 
into any standard weed control practice. It has 
shown the characteristic, first reported for it, 
of depressing growth without killing. In general, 
it does not exhibit marked selectivity. One in- 
teresting attempt was to produce sterile tassels 
in corn. 

Favorable Results for Some Use. The discussion 
under this heading will include several materials 
that have been “in the mill" for several years and 
I am inclined to believe that they should either be 
recommended for use or dropped from the list of new 
herbicides. They all have merit for some one or 
more uses. 

Potassium cyanate was used extensively in sev- 
eral crops. It was unsatisfactory or unsafe in 
seed alfalfa, flax, red beets, sugar beets, and 
quack grass. It has given fair to good results in 
such uses as post emergence treatments in gladiolus 
and for crab grass control in turf and it seems to 
have merit for use in pre-emergence treatments in 
onions and other small seeded vegetables. 

Calcium cyanamide is apparently unsatisfactory 
for pre-emergence treatments in small seeded vege- 
tables but has given excellent results in asparagus 
after the cutting season. 

Phenyl mercuric acetate seems to be about as 
consistent - or inconsistent - in controlling crab 
grase in turf as a few other materials but results 
otherwise were very erratic. Several petroleum 
materials listed as kerosene, diesel oil, aromatic 
fractions, petroleum fractions, etc., have given 
fair to good control of crab grass in turf and e- 
cellent results in several vegetable and field 
crops and especially in emmll seeded vegetables. 

Isopropyl-"-phenyl carbamate was reported 13 
times, and in many cases results were unsatisfactory 
with both grasses and broad leaved weeds but it pro- 
dably can be useful for the control of small anmal 
grasses in vegetables. 

Pentachlorophenol and sodium pentachlorophenate 
have both been used in many ways. The results, in 
many crops, have been unsatisfactory, because of in- 
jury and crop reduction or failure to control weeds. 
Good results have followed use on peonies, onions 
from sets, potato and some large seeded vegetables 
bat they are not safe on small seeded vegetables. 

2-methyl-U-chlorophenoxyacetic acid (MCP) can 
not, on the basis of reports received, be consider- 
ed as a substitute for or the equal of 2,4-D in gen- 
eral but there are certain places where it seems to 
have merit. MCP is safer on peas and my be mre 
effective against purslane and Canada thistle than 
2,4-D. It is reported to be more active than 2,4-D 


on Ladino clover and has given unsatisfactory re- 
sulte in some crops. 

Summary. A summrising statement my de mide 
that 1) several of the 37 so-called new herbicides 
have not performed in 1950 in a manner that will 
encourage field research workers to carry on further 
work with them, 2) a rather large group of relative- 
ly new mteric.. have given results that make it 
seem worth while to further explore their possibili- 
ties and 3) a few mterials that have been under 
trial for several years have given indications that 
they can be useful for some weed control problea. 
Most of this latter group seem to be most useful 
in horticultural crops. 

I want to repeat in closing, that the indica- 
tions here stated are based on the information that 
came to me in abstracts and I am fully aware that 
some of the materials which did not give good re- 
sults might be developed for some specific use but 
as a whole the results presented here are probably 
pretty reliable indicators of the merit of the 
materials. 


SUMMARY OF THE WOODY PLANT CONTROL PROBLEM 
L. V. Melander 


This morning you heard an excellent discussion 
of the problems involved in controlling woody plants 
on rights-of-way. All of you are aware of the pro- 
blems involved in the eradication of undesirable 
woody plants on the western ranges, permanent pas- 
tures, along irrigation canals, and alternate hosts 
of grain rust and white pine blister rust. I will 
attempt to summrize briefly the present status of 
controlling woody plants with chemicals. 

All that the pioneer had to eradicate woody 
Plants was an axe, saw, and grub hoe. In later 
years dynamite facilitated removal of stumps. Sow 
we have bulldozers. 

Probably the first extensive use of chemicals 
for killing woody plante was the use of salt for 
eradicating alternate hosts. Other soil sterilants, 
such as sodium chlorate, borax, and other chemicals 
were introduced later. Gases, such as carbon bi- 
sulphide and ethylene oxide aleo were used to some 
extent. All of these chemicals can be classified 
as 8011 sterilants which were absorbed directly 
by the roots. 

Up to the time of the introduction of amate and 
the hormone type of chemicals, there were no herbi- 
cides that could be sprayed on the foliage or the 
upper parts of the plants and be expected to be 
translocated readily to the roots. 

When 2,4-D was first announced, the implication 
wae that ite effects were so miraculous that infin- 
itesimal amounts would cause any type of plant to 
Wither and die immediately. As a matter of fact, it 
would appear from some publicity that all one had to 
do was to inhale from an open bottle of 2, u-. ex- 
hale onto a plant, and the plant would die forthwith. 
Bveryone who has worked with herbicides know that 
this was a gross over-statement of facts, tut re- 
cognised that 2,4-D, 2, u. 5, and other hormone-type 
chemicals are wonderful herbicides. We also recog- 
nise that to kill woody plants a considerable amount 
of chemical combined with proper methods of appli- 
cation is required. However, in proportion, nowhere 
near as large a quantity of hormone herbicide is 
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required to kill woody plants as is necessary when 
using soil sterilante such as common salt and sod- 
ium chlorate. 

While excellent kills of woody plants can be 
obtained through the use of 2, u-, 2,4,5-T, and 
other chemicals, as well as various formations, 
it has been quite definitely established that to 
obtain complete eradication more than one treat- 
ment is necessary. On the other hand, for con- 
trolling or reducing the amount of woody-plant 
growth only one treatment often is necessary. 

Foliage sprays were the first type of treat- 
ment with hormone-type herbicides put into prac- 
tice. We know that to kill woody plants by foli- 
age sprays, much higher quantities of chemicals in 
either emulsions or solutions are required than to 
kill herbaceous types. For ordinary foliage sprays, 
concentrations of 3 to 4 pounds of acid per 100 
g@llons of diluent avpear to be an optimm concen- 
tration for mixed brush. 

Due to current confusion and inaccuracies 
which exist with present methods of expressing con- 
centration such as ppm., percent, etc., we would 
like to recommend that all concentrations be based 
on the mumber of pounds of acid equivalent in 100 
@ lions of finished spray. 

Poli sprays using hormone types of chemicals, 
euch as 2,4- or 2. . 5 alone or in combination, 
constitute the most widely used type of control e 
radication measures for woody plants, and, as was 
pointed out this morning, it now appears that keep- 
ing rights-of-ways clear of brush with herbicides 
at a relatirely low cost now is an actuality. The 
same is true of controlling sand sage on ranges, un- 
desirable brush in permanent pastures, and the e 
radication of large areas of alternate hosts of 
plant diseases. Ammonium sulfamate also is 4 good 
foliage spray for the control of woody plants. 

Foliage sprays with hormone-type herbicides are 
most effective when the leaves on the plants are ac~- 
tively growing and in full leaf. However, this type 
of chemical treatment is not particularly adaptable 
for killing large trees; therefore, other means of 
control are necessary. Another widely used method 
of killing woody plants in the application of chem- 
feals to the cut surfacés of stubs of brush, stumps 
of trees, so well as surfaces of frills and cups cut 
into the sides of larger trees. The same type of 
chemical formation can be used for all of these 
different types of cut surfaces. Relatively high 
concentrations of 2,4-D or 2,4,5-T in oil or water 
applied to these cut surfaces will kill some shrubs 
and trees that are tolerant to foliage sprays of 
2,4-D or 2,4,5-7. 

The application of chemicals to cut surfaces is 
effective for many species at any season of the year, 
Amate applied as a dry salt or, in some cases, as 4 
concentrated water solution of 4 to 9 pounds to a 
g*lion of water (probably plus a sticker and spread- 
er) to cat surfaces of stumps is recommended to pre- 
vent sprouting of most species of woody plants. As 
a matter of fact, the dry salt of amate has given 
the most consistent kills when applied to various 
types of cut surfaces. 

In recent the application of formations 
of 2, u- and 2,452 to trees and shrubs in the dor- 
mant stage has, in some cases, given very satisfact~ 
ory results. Native barberries in Colorado and the 
Virginias are now being sprayed and killed in the 
dormant stage. The basal-stem type of treatment, 
where concentrated 011 solutions of 2,4-D and 2,44, 
5-T are applied to the base of trees, stumps, and 
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larger shrubs, is also giving good experimental re- 
sults. In some cases especially effective results 
have been obtained when these hormone chemicals 
were applied to the plants in the dormant stage, 
However, since this subject will be discussed by 
the panel following this talk, I will make no fur- 
ther reference to this method of treatment. 

Since we know that many woody plants can be 
killed with foliage sprays of the hormone-type and 
other chemicals by applying chemicals to the cut 
surfaces as well as to the bases of plants, the 
question arises as to what further work needs to 
be done to get more efficient kille of undesirable 
woody plants. 

In spite of the fact that phenominal progress 
has been made in killing woody plants with chemi- 
cals during the last five years, we are convinced 
that only a mere start has been made. There is a 
large place for new herbicides or new combinations, 
as well as formations of those we now have. How- 
ever, they should be more toxic but still be harm 
less to man and animals. 

More information is needed to find techniques 
for killing rhizomes and lateral roots. This is 
one of the stumbling blocks to getting rapid con- 
trol of woody shrubs that reproduce by rhizomes. 

Since experiments in spraying woody plants in 
the dormant stage with hormone chemicals are giving 
such encouraging results, experimentation in this 
field should provide for testing all common species 
of undesirable woody plants as rapidly as possible. 

Experimentation in dormant spraying as well 
as with basal-stem treatments should be accompanied 
by physologic studies to determine reasons for sea- 
sonal] variations and differences in the reaction of 
plants to chemicals. 

The tremendous impetus given to the use of herbd- 
icides by the hormone type of chemicals has necessi- 
tated drastic changes in spray machinery. Consider- 
able further study is necessary to devise efficient 
machinery for applying herbicides to woody plants 
under various conditions. 

New and more effective means of treating woody 
plants, especially large trees, mst be devised. 

In view of the tremendous progress made in 
woody plant herbicides within the last 5 years, I 
would like to make a prediction. I am confident 
that a herbicide will be found that will have tne 
following attributes: (1) It mst de readily ab- 
sorbed by the plant, especially the roots; (2) It 
must be highly toxic so that it will kill quickly; 
(3) It mst be able to withstend and resist the 
biologic effects of soil-borne organisms; (u) It 
mast not permanently injure the soil; (5) It should 
be selective so that it will not seriously affect 
grasses and other ground cover; (6) It mst de harm- 
less to man and animals; and (7) It mst de rele- 
tively inexpensive to use in large-scale operations. 

If a chemical with a complete combination of 
these attributes could be found, all that would be 
necessary to be assured of a good kill would be to 
spray the 8011 around all undesirable woody plante. 
Perhaps we could even have hopes of get ticg con- 
Plete eradication rather than control. I think we 
are justified in predicting that an ideal chemical 
of this kind will be found within the near future. 

In conclusion, I would like to take this oc- 
casion to thank all of those cooperators who sub- 
mitted abstracts and other data which made possible 
the preparation of the section on controlling woody 
Plante in the research report of the North Central 
Weed Control Conference. 
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POSSIBILITIES OF 
R. I. Beatty 


We feel that most of the woody plants we are 
troubled with in the east can be killed by using 
2,4,5-1 or the mixture of 2,4,5-T - 2,4-D and ap- 
plying these chemicals in 11 with the basa] method 
during the growing season. However, the concentra~ 
tion of acid needed, the oil carrier and the increas- 
ed labor costs arising from application to individual 
plante mikes this method more costly than summer fol- 
lage application and probably more expensive than 
summer basal application. It would be desirable to 
lower these costes if possible, either by finding a 
carrier which would be cheaper than Diesel oil or to 
find a formation that would increase the effective 
ness of water as a carrier. With these objectives 
in mind, we laid out our dormant plote during Decem 
ber and Jamary, 1949. 

Our results in the past indicated that Diesel 
oil or kerosene were the most effective carriers 
when using the esters or acids at low concentrations. 
If we cut down on the volumes needed and increased our 
percent of acids, we did not reduce the cost of the 
material but increased labor costs, so we attempted 
to ke water a more effective carrier of basal 
chemicals. ‘ 

Our results indicate that oil-water mixtures, 

10 gallons of 011 90 gallons of water was a mre 
effective carrier of the esters and acids at low con- 
centrations than water alone and probably equal to 
Diesel 011 as the carrier. We feel that these oil- 
water mixtures or probably other adjuvants with water, 
such as low amounts of TCA in water, my offer an op- 
portunity to use rather high volumes of an inexpen- 
sive carrier using low concentration of acids and not 
only reduce the losses often found in low volume ap- 
plication, but reduce the labor costs which rise 
rapidly from treating individual plants with oil. 

With regard to the most effective chemicals, we 
believe that the esters or acids of 2,4,5-T or their 
mixtures are more effective than 2,4-D when used at 
equal amounts on mixed brush. Whether or not these 
mixtures will suppress regrowth arising from the bole 
or buds on lateral roots as well as equal amounts of 
2,4,5-T is questionable. Studies with thorn apple 
indicate that 2,4,5-T applied as a basal spray gave 
ua better root kill than the mixture. This differ- 
ence in root kill was not evident from top kill or 
regrowth observations but only after the plants were 
dug and examined. This increased root kill from 2, 
4,5-T applied as a basal spray may show up on many 
other woody plante when the basal application is used. 
Other chemicals which show promise in our field tests 
arid should be included in future research plots be- 
cause of their suspected selectivity are the butoxy 
ethanol ester of 2-methyl-4-chlorophenoxyacetic acid 
and the 011 soluble 2, , 5 amines. The latter form- 
ulation should be applied in an o11 carrier. 

With regard to plant susceptibility from appli- 
cation of the dormant basal treatment, the red maple 
stands out among the plants we have worked with as 
being more susceptible to dormant applications than 
summer basal treatments or foliage sprays. ‘The ash 
and black gum did not appear to be more susceptible 
to dormant basal sprays using 3% concentration acid 
Weight in Diesel 11. Best resulte from our work 
were obtained with the ash plant when 3% 2,4,5-? butyl 
cellosolve ester was lied in the oil-water mixtures 
using rather high volumes. It was in these plots that 


we noticed a kill of the grasses and broadleaf weeds 
around the base of the woody plants, and it was sug- 
gested that the spray my have entered the plant 
through the soil. We are now investigating soil ap- 
plications on field plots. 

In summry, we feel that the oil-water mixtures, 
10 gallons of o11 - 90 glions of water, should be 
tried and that the concentration of the 2, u, 5 or 
mixtures is between 10 - 20 lbs. of acid in 100 1 
lons of o11 or the mixture and that enough of this 
material should be applied so that it will run down 
the bark and collect at the bole of the plant. Red 
maple appears to be more susceptible from dormant 
application but ash and black gum did not seem to 
react any better than with summer basal treatments. 

With regard to timing these dormant basal sprays, 
we feel that the effectiveness is increased at the 
lower concentration when the spray is applied closer 
to the time when buds start to ewell, although good 
kills were noted on over 30 different plant families 
when sprays were applied from December until the 
plant is ready to leaf. 

In conclusion, we feel that these dormant basal 
sprays offer great possibilities, especinliy to those 
who have a large percent of red maple to kill, and 
that this treatment may fit into a program of using 
a dormant basal spray as the initial treatment on 
rights-of-way and follow in the late summer months 
with a foliage spray if necessary. 


WHAT DO WE KNOW ABOUT DORMANT BRUSH CONTROL 
L. L. Coulter 


Since 1947 the North Central Weed Control Confer- 
ence has recommended the use of various herbicides for 
the control of woody plants during the growing season 
and for stump control at any time during the year, 
these recommendations have been used with success 
throughout the United States. This panel is now con- 
cerned with the possibility of extending our recommen- 
dations to a 12 month spray program and we are faced 
with the question, “what do we know about dormant 
brush control." Fortunately work on this problem has 
been carried on by various groups for several years 
and we are now in a position to draw some conclusions 
and make some observations which appear to be reason- 
able and are supported by a research background. 

2. u. 5 gives superior results. In field tests 
2. u. 5 has given mch better results than 2,4-D or 
than a mixture of the wo. One reason for this ap- 
pears to be ite particular adaptation to the suppres- 
sion of dormant buds of roots and crowns. In one 
series of tests on hawthorn we could see very little 
difference between 2,4-D and 2,4,5-T until the fall 
of the year following treatment when we dug up a num 
der of bushes and found numerous sprouts just ready 
to push through the soil from bushes sprayed with 
2,4-D. While some of the bushes treated with 2, u, 
appeared to have some live tissue in the crowns there 
was no evidence that new sprouts were developing. 

This same type of observation has been made on other 
species. An interesting angle in connection with the 
suppression of latent buds is the fact that woody 
plants which fail to show evidence of life during the 
season following treatment may develop healthy sprouts 
during the second season after treatment. 

Table 1 shows the relative efficiency of 2,4,5-, 
2,4-D and a mixture containing equal amounts of each 
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in the control of oak sprouts. It is evident from 
thie table that 2,4,5-T is most effective and that 
@ concentration of 16 We. /100 gallons of fuel 011 
ie the most practical concentration. Similar re- 
gults, with percentage of kill in the vicinity of 
80 percent, have been obtained on hawthorn, osage 
orange, ash, maple, persimmon and many others. It 
10 evident that better results may de obtained on 
such resistant species as maple with a dormant or 
gummer basal treatment than my be obtained from 
foliage applications. One notable exception to the 
euperiority of 2,4,5-T is willow which appears to 
be equally as susceptible to 2,4-D. 


Table 1. Percentage** of oak sprout mite showing 
no live sprouts 7 months after treatment 


1 Pounds Acid Bquivalent/100 Gallons of 
thrial® 011 


1 36.3 47.0 72.6 79.2 78.5 83.3 89.9 89.0 


of 2. 
and 2,4, 
5 32.8 53.5 52.5 26.2 60.1 77.1 83.1 80.9 


2, 9.5 12.0 53.4 32.5 55-4 58.0 — 84.3 
u- 


* All materials used as propylene and polypropylene 
glycol butyl ether esters. 

% Data represents mean percentages from four experi- 
ments. 


Carriers. A great deal has been done and said 
about carriert for dormant treatment. As reported 
earlier (1) none of the various oils commnly avail- 
able seem to be more effective than kerosene or fuel 
011. Some other oils now under study show some pro- 
mise but mst be checked thoroughly. [Even extremely 
high concentrations in water alone have been general- 
ly ineffective. However, emlsions containing as high 
as twenty gallons of 011 in 100 gallons of spray look 
very promising and are definitely worth further trial. 
Apparently with this type of emision we are able to 
get enough 11 on the plant to give adequate penetra- 
tien trough the bark. 

Application. As with many other things applica- 
tion is the key to good results. There does not ap- 
pear to be any advantage of an overall spray over a 
good wetting of the basal 12-16 inches. In fact 
spraying the basal area appears to be of utmost i 
portance. Spray crews given instructions to spray 
the entire bush have a tendency to overlook the mre 
important basal area and the net result is less sat- 
isfactory control than if they were instructed to 
spray the bases only. At times we have had fairly 
good results spraying only one side of a plant, how- 
ever this is exceptional and the only way to insure 
satisfactory results appears to be a liberal wetting 
of the entire basal area including exposed portions 
of the old stump. Treatment with knapsack or low 
pressure equipment using solid cone nossles appears 
to be most economical, however orchard guns equipped 
with No. 5 or similar disc work satisfactorily if 
enough pressure is used to break the oil up. In our 


work on oak sprouts we have used from 14 to 20 gal- 
lons per 1000 stem units (a stem unit being the 
sprouts from any one original stump) this runs about 
25-40 gmllons per acre on most terrain. 

Drift. One of the advantages of dormant spray- 
ing is the fact that we can spray with greater safety 
in areas which are normally surrounded by sensitive 
annual crops in the summer time. However, we can 
not avoid the fact that in dormant spraying we are 
using a highly concentrated o11 spray. Since this 
oil drifts very easily and since the spray solution 
itself is designed to kill woody plants it should not 
be surprising to find that this drift is very injuri- 
ous to woody plants in general. Reasonable care 
must, therefore, be taken to avoid drift to desirable 
woody species. 

Season. Many workers around the country report 
a trend toward best results as the spraying season 
approaches spring. That is to say that better re- 
sults may be expected in April than in December. In 
our own work we can not substantiate this generali- 
zation. While we have found that late winter treat- 
ments show a quicker and more sensational response 
in the spring, observations during the following 
summer show that fall treatments eventually show the 
same degree of control. In view of the divergent 
view points on fall treatments if appears wise, for 
the time being at least, to recommend treatment only 
after the plante have become dormant. This point 
should be carefully investigated. 

Since the possibility of dormant season brush 
control was first presented in 1947 (2) considerable 
work has been done and we have learned a mmber of 
things about this method. Winter basal application 
of 2,4,5-T in 011 have proved itself to be one mre 
valuable tool in the battle against brush and now 
appears to be worth recommending. 
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Dayton L. Klingman 


It seems obvious that provided effective herbdi- 
cides and techniques are perfected the year-round 
program of brush control iu pastures would be advan- 
tageous. 

Some obvious advantages: 

1. Brush control could be undertaken in 
slack seasons. Winter-time, late fall, 
or early spring are often times when 
farmers and ranchers have periods which 
are less busy. These are the normal 
times in many areas for clearing brush 
from fence rows and pastures. 

2. Control of brush species could de obtain- 
ed without injurty to desirable herbaceous 
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plants, such as legumes, in the area to 
de treated. 

3. Little danger of drift or injury to ad- 
jacent sensitive crovs during dormant 
seasons. 

u. Yor stump and basal treatments less ex- 
pensive equipment is needed than for 
overall treatments. 

5. Immediate reduction of competition to 
forage grasses with resumption of growth 
of grasses in the spring. 

Problems yet to be solved for general dormant 
spraying in pastures include: 
1. Cost 

a. Overall dormant spraying is more cost- 
ly than overall foliage treatment, 
since rate of application (concentra- 
tion) is commonly higher for the dor- 
mant spraying. 

d. Most work reported shows advantage of 
oils as carriers in dormant spraying 
which also adds to the cost. 

2. Resistant trees my remain a problem and 
multiply with the elimination of those 

which are susceptible. 

Situations in which dormant spraying would be 
particularly useful or likely. 
1. Scattered stand of undesirable trees, such as 

Osage orange, honey locust, etc. 

a. Trees could be given basal treatment (pro- 
vided they prove successful in these large 
trees) and be allowed to stand. They 
would no longer provide shade or competi- 
tion to the grasses. 

d. ‘Trees can be cut and the stumps treated. 
Neither of these operations requires the 
high-pressure equipment or the special 
equipment required for foliage spraying 
of large species. Also some results to 
date indicate that a higher percentage of 
“one-treatment kills" are sometimes ob- 
tained by dormant treatments ~ this parti- 
cularly appeale to farmers. 

2. Rough terrain on limited areas where hand 
spraying would normally have to be practiced. 

It is easier to penetrate such brush, and 

visibility is better when it is dormant than 

when in full foliage. 

3. Brush near sensitive plants or in pastures 
having desirable legumes ~- spray when vege- 
tation of sensitive plante ic absent. 


POSSIBILITIZS OF THE USE OF DORMANT SPRAYS ON IRRIGA- 
TION DITCHES AND ON RANC 


C. C. Butler 


The major woody plants found growing on irriga- 
tion distribution and drainage systems in the North- 
west are willows and wild roses. These plante cause 
serious operation and maintenance problems as well 
at consuming large quantities of valuable irrigation 
water. Because of their size and wide distribution, 
willows are the most serious offenders. 

Studies to determine the effectiveness of spray- 
ing willows during the dormant season were started in 
the fall of 1948 using 2,4-D, 2, u, 5. and a combina- 
tion of 2,4-D and 2,4,5-7 mixed with diesel ofl. Mix- 
tures were applied to standing willows, stubs cut 6 
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inches above the growth, and to willows with broteed 
dark. Results proved conclusively that willows can 
be killed by spraying during the dormant season. It 
wat also indicated that late fall applications were 
superior to winter or spring applications, that treat- 
ing the stubs was slightly superior to treating 
standing willows, that it was not necessary to bruise 
the bark to get kills, and that 2,4-D was more effec- 
tive than 2,4,5-T, or a combination of the two chem- 
— 
plans were developed for use in the fall of 1949 and 
winter and spring of 1950 to determine the most effec- 
tive date of application, the most effective rate of 
2,4-D the nost effective volume of carrier, the por- 
tion of the cane where treatment would be most effec- 
tive, ami the most effective carriers. Square rod 
plots were used with each treatment being located at 
random and replicated three times. The chemical was 
limited to the butyl ester formation of 2,4-D and 
the basic application rate was 5 pounds of acid equi- 
valent mixed with 40 gallons of diesel of1. All 
treatments were made on standing willows. 

In the date-of-application portion of the study 
2,4-D was applied about the middle of each month from 
November 1949 through April 1950. Applications made 
in November and December were mch more effective in 
killing the canes and stopping regrowth from lateral 
roots than applications made later in the dormant 
period. The February treatment was least effective. 
The resulting kill of canes and percent regrowth 
from lateral roots during the 1950 growing season 
was as follows: 

November, 190 ent kill of canes with 7 per- 

persent 11 of canes with 10 per- 

Jamary, 93 percent kill of canes with 41 per- 

cent re th from roots 

February, 37 percent kill of canes with 70 per- 

cent regrowth from roots 


March, 97 percent kill of canes with 20 per- 
cent regrowth from roots 
April, 77 percent kill of canes with 33 ver- 
cent regrowth from roots 

In the rate-of-application study 2,4-D was ap- 
plied at 3,5, and 10 pounds of acid equivalent per 
acre mixed with 40 gallons of diesel 11. Applica- 
tions were made in November 1949. The 5 and 10 
pound rates resulted in 90 percent kill of canes 
with 10 percent regrowth from roots. The 3 pound 
application gave only 60 percent kill of canes and 
50 percent regrowth from roots. 

To study the most effective volume of carrier, 
5 pounds of acid equivalent was mixed with 5, 10, 
20, uo, 80, 160, and 320 gallons of diesel 011. 
Applications were made in November and April. There 
was no apparent difference between the fall and 
spring sprayings. All treatments resulted in 100 
percent kill of canes. However, there was consid- 
erable variation in regrowth from lateral roots. 
All rates of carrier below 40 gallons acre re- 
sulted in regrowth ranging from 40 to 45 percent. 
Rates of carrier above uo gallons per acre produced 
regrowth from lateral roots ranging from 15 to 254. 

The portion of the tree where treatment would 
be most effective was studied by spraying the low- 
er 1/3 to 4. the top 1/3 to 4, a 6 inch band at 
the trunk spraying one side only, and a 6 inch band 
at the trunk praying all sides of the tree. Ap- 
plications were made in November 1949. At the end 
of the 1950 growing season, the trees that had 
been sprayed in the upper 1/3 to 4 showed a ug 
percent regrowth, mostly from the leaves 
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canes with only a trace of regrowth from lateral 
roote; those having the lower 1/3 to $ spreyed show- 
ed a trace of regrowth in the top canes and a 3 per- 
cent regrowth from roots. Those with a 6 inch band 
sprayed on one side of the tree had a 12 percent re- 
growth, particularly all of which was located in the 
top branches. ‘Those sprayed with a 6 inch band on 
211 sides of the tree resulted in a 100 percent kill 
of canes and 4 percent regrowth from roots. 

Water, diese] 011, and a 50/50 mixture of water 
and diesel 011 were used to study the most effective 
carriers. The mixture contained 5 pounds of acid 
equivalent mixed with 40 lions of solution. Appli- 
cations were made in November 1949 and April 1950. 
Temperatures were mild during each period of appli- 
cation. All treatments were equally effective with 
approximtely 100 percent kill of canes with less 
than 10 percent regrowth from lateral roots. 

A sommry of these data indicates: 

(1) Willows can be killed by spraying during 

the dormant period. 

(2) Preatments are mst effective in November 

and December. 

(3) Treatments are least effective during the 
middle of the winter. 

(4) Five pounds of acid equivalent per acre is 
the minimum amount necessary for effective 
kills. 

Forty gllons of solution per acre is the 
minimum amount of carrier necessary for 
effective kills. 

Satisfactory results can be obtained by 
spraying the lower 1/3 to 4 of the tree. 
Satisfactory results can be obtained by 
spraying a 4 inch band at the trunk of the 
tree if applied on all sides. 

Water, diesel 11 and a 50-50 mixture of 
water and diesel 011 are equally effective 
as carriers when temperatures are mild. 
Small amounts of regrowth, especially from 
lateral roots, can be expected regardless 
of treatment. 
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ROLE OF DORMANT SPRAYS ON TREES AND SHRUBS 
YOR IMPROVED PASTURE MANAORAENT 


B. P. Sylvester 


Almost everyone is agreed that dormant spraying 
will be of material benefit to agriculture. Ina few 


years dormant spraying will be incorporated into the 
farmer's regular spraying programs. As I see then, 
some of the following points will serve to illustrate 
why we believe that dormant spraying hes great future 
agricultural possibilities. 

1. 


Dormant spraying lengthens the season. 

By this we do not mean that dormant spraying 
will enable the farmer to work longer hours. What 
we do mean to say is that foliage sprays, if pro- 
perly applied, very often coincide with other peak 
loads which need to be done on the farm. If there 
is ever a slack season on the farm, it is likely 
to come after the rush of the fall work is past 
and before the rush of the spring work begins. 
While we realise full well that there are many 
farmers whose cattle feeding problems may be just 
ae pressing in the winter as in the summer, the 
fact still remains that there are periods in the 
wintertime which are more slack than comparable 
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periods in the summer. By shifting some of the em- 
phasis on roadside, fencerow, and pasture weed and 
brush control to these slack months, it not only 
enables the individual operator to utilize his time 
a little more effectively but also enables him to 
utilize the services of hired people more effective- 
ly. There are always days in the wintertime when 
other work is well nigh impossible which could be 
utilised in brush control work of this kind. 
2. Dormant spraying eliminates some danger of 
spray drift. 

This is especially true when large brushy areas 
need to be sprayed and where, during the active grow- 
ing season, such sensitive crops as soybeans, clo- 
vers, alfalfa, bird's foot trefoil, or garden crops 
and ornamentals are nearby. This does not mean that 
we should not practice good workmanship in the win- 
ter as well as in the summer. Actually, spray drift 
which is allowed to drift onto desirable oranamentals 
might still cause a lot of dammge. However, I be- 
lieve that almost everyone is agreed that the danger 
from spray fumes and spray drift is less in the 
wintertime than it is during the active growing 
season. 

3. Dormant sprays are easier to apply. 

Anyone who has ever had experience battling his 
way through heavy brush in full foliage will realize 
that it is somewhat easier to pick your way through 
dormant brush when the leaves are off. While the 
water sprays which are generally used in foliage ap- 
plication will be supplanted in dormant spraying by 
011 sprays and the consequent cost increased, it is 
believed that the case of application on brush which 
does not have foliage on it will more than offset 
the increased cost of the material. Furthermore, 
anyone who has ever sprayed heavy brushy growth will 
realize that heavy foliage is a fairly good barrier 
against getting good coverage at some distance from 
the nozzles. One of our most successful commercial 
spray operators makes it a habit of spraying both 
sides of a fencerow simply because he does not get 
adequate coverage when only one side is sprayed. 
When the foliage is off the tree, however, mch 
1 evener, and further distribution is obtain- 
u. Dormant spraying can utilize simpler equipment. 
There are many instances at the present time, 
where farmers have used three gallon knapsack 
sprayers in rather inaccessible areas of brush, 
areas that are not large enough to warrant hiring 
a custom sprayer and that are too inaccessible for 
any heavy spraying equipment. While a three-gallon 
knapsack sprayer may not get the job done quite as 
rapidly as larger equipment, by the use of light 
doom attachments it is possible to spray a con- 
centrated solution of brush killer onto such brush 
with relatively good results. Here again, it is 
more important to get good distribution than to 
have a machine which gives extremely high pressure. 
High pressure is not needed when the twigs are de- 
void of leaves. By using simpler equipment, der- 
eral knapsack sprayers can be used, the cost for 
equipment is low, and the work can be done by the 
operator and his hired help when work is slack. 

3. Dormant spraying lengthens the season for com- 
mercial operators. 

Commercial operators have to depend upon well 
trained crews to get the jobs done. One can readily 
see that if a commercial operator can maintain his 
crews intact throughout the entire season, he can 
afford to pay them more because they become more 


valusdle to him, along with the work in the spray- 
ing business. This enables him to utilize to the 
fullest extent investments that he has mace in men 
and equipment. If high priced spraying equipment 
must remain idle during two-thirds of the year, it 
means that money is tied up in more or less non- 
productive equipment for a great share of the time. 

While it is true that some of the most active oper- 

ators have found other tasks for their crews during 

the wintertime, notably seed cleaning and seed mer- 
chandising, it nevertheless remains that the average 
custom sprayer operator is not so situated. Dor- 
want spraying will dengthen the commercial operat- 
or's season, enable him to utilize his equipment 
more fully, and to employ om a year around basis 
better trained crews. 

6. Since brushy twigs are quite unlikely to be 
eaten by animale that are in the pastures, any 
danger that might be present from possible 
foliage poisoning is alleviated. 

Whether 2,4-D or 2, , 5 causes poisonous re- 
actions or not, everyone knows that there are many 
hazards to which farm animale are subjected. If 
spraying has been done in pastures covered with 
brush and animals become sick, everyone knows where 
the resultant blame will fall. 

7. Dormnt spraying effective on stumps. 

Cleanup cutting along roadsides, in fencerows, 
and in pastures can be implemented by spraying stumps 
with either 2,4-D, 2,4,5-7, or Ammte solutions, We 
have several instances where brush cleaning crews, 
working during the winter, have treated all of the 
larger stumps with chemicals to prevent resprouting 
While the cutting of timbef for fuel in certain sec- 
tions of the country is a waning proposition, the 
fact remains that when an operator goes to the trouble 
of cutting down unwanted trees and shrubs, he does not 
want to see such cut-over land reassume the propor- 
tions of a brushy patch within a very few years. A 
good cleamp program along railroads, in fencerows, 
along county, trunk and local roads, as well as in 
pastures, followed by a good thorough dormant spray- 
ing program, on at least the larger stumps, would be 
productive of excellent results. Very often counties 
are able to utilise county labor which is normelly 
employed on road maintenance for such work. Again it 
is a problem of better distribution of available labor 
in the winter when other work is more or less at a 
etandstill. 

8. Dormant spraying can aid in establishing grasses. 
We have already mentioned the fact that it is 

easier to take ll equipment into rough areas where 

the contour of the land or the density of the brush 
might make heavier equipment impossible. Cleaning 
out the brush in such areas aleo has its dangers. 

If indiscriminate spraying is done and the soil laid 

open to erosion, greater problems from erosion will 

undoubtedly result. With a good dormant spraying 

Program, it would be possible to reseed such rough 

areas either by plane or by hand very early in the 

spring when the seeding should noramlly be done. If 
foliage sprays are depended upon, a good many of these 
young plants will be killed out. Thus a good program 
of dormant spraying, followed by early reseeding to 
legumes and grasses, might enable cover to come into 
such areas and eliminate danger from erosion. 

All of the above reasons are, of course, subject 
for debate. However, we generally believe that dor- 
mant spraying will have a very important place in 
agricultural practices. 
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REQOMMENDATIONS OF THE RESEARCH COMMITTER 
OF THE NCWOC FOR 195) 


The following discussions, opinions, 
tions and recommendations are made in the light of 
the best information accumlated in 1950 by the 
Research Committee of the NCWCC. The Conference 
recognizes that the effectiveness of herbicides 
depend on so many factors which vary from region 
to region that this report can in no way replace 
state and local recommendations. It is suggested, 
therefore, that specific recommendation on the use 
of herbicides locally be obtained from your state 
agricultural experiment station, extension service 
or regulatory officials. 


4. Control of Perennial Broad-Leaved Weeds 


Many perennial weeds can be controlled with 
2,4-D, but eradication is often difficult. Best 
results have been obtained by treating during the 
actively growing stage generally near the bud 
stage. One application of 2,4-D seldom gives erad- 
ication. Repeat treatments are necessary. Where 
long time control, under cropping conditions, is 
the objective, the rate of application should be 
governed by the mximum amount that the crop will 
tolerate. 

The Research Committee recognizes the value of 
chlorates, borates, and similar chemicals for the 
control of perennial weeds. These chemicals are 
especially valuable for obtaining quick eradication 
of ll patches of weeds in uncultivated land where 
a poriod of sterility is not objectionable. The 
recommended rate for use on the various species of 
weeds should be obtained from local experiment sta- 
tions. These chemicals will sterilize the soil 
for a period of one or more years. 


Canada Thistle and Peremial Sow Thistle: 

Two applications of 2,4-D each year over a 
period of two or more years is necessary to eradi- 
cate Canada thistle and perennial sow thistle. The 
first applications each year should be made at the 
bud stage and the second in the early fall when the 
resprouting thistles are in the bud stage. Fron + 
to 2 pounds of 2,4-D per acre should be applied, 
the lower rates being used in growing crops. Parti- 
cular attention should be given to control of above 
ground parts to weaken the plant and to prevent 
seed production. Good control has been obtained by 
treating infested areas with 2,4-D and later sub- 
jecting the area to intensive cultivation. 


leafy spurge, heary cress, and Russian knapweed: 

In grain crops, applications of one pound of 
2,4-D, preferably amine salt, made from the advanc- 
ed rosette to early bud stage, prevent hormel 4 
elopment, effective competition, and seed produc- 
tion of these weeds and give some reduction in 
stand. In dense stands of adapted grass repeated 
treatments of 1 pound as needed each year for 2 or 
more years, give important stand reductions. 
Where solid infestation occur, rates of 2 to 3 
pounds are suggested the first year. Lower rates 
may be used for succeeding treatments. For best 
results on non-crop land, infested areas should 
de seeded to an adapted grass as an aid to 2, 

treatment. 

Treatments at the bud to bloom stage are us- 
wally more effective. Use of sufficient carrier 
to give thorough coverage is important. Reinfes- 
tation from seed is to be expected, and seedlings 
may be destroyed by lighter applications of 2,4-p, 
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In mall infestations these weeds my be erad- 
icated by sodium chlorate or boron compounds. Spec- 
ific recommendation should be obtained from local 
@uthorities. 


Field bindweed: 

Field bindweed is most susceptible to 2,4-D 
when growing vigorously. Applications are effec~ 
tive in late fall or in bud to bloom stages in the 
spring. One-half to one pound of 2, u-D per acre is 
required to give practical control of this weed. 
Sodium chlorate may be used at 4 to 6 pounds per 
equare rod, and Borascu at 20 to 30 pounds per square 
rod to eradicate field bindweed. Other borax and 
chlorate mterials are promising. 


Horse nettle: 

From 14 to 2 pounds 2,4,5-T per acre, or 2000 
P., applied as a wetting spray, has given substan- 
tial reduction in stands of horse nettle. Time of 
@pplication is important and the best results have 
deen obtained in the full bloom state. 2,4-D is not 
effective on this weed. 


B. Control of Perennial Grassy Weeds 


TCA is effective for the control of establish- 
ed stands of quack grass, Bermuda grass, Kentucky 
blue grass, U spp., and brome grasses 
when applied at the rate of 40 to 100 pounds per acre. 
Sodium chlorate and mixtures of chlorate and boron 
compounds are effective on certain species. 

Crop susceptibility to residual effects of TCA 
veries. Most susceptible in the seedling stage are 
soybeans, field beans, corn, alsike clover, sweet 
Clover and red clover. Flax, oats, sugar beets, 
alfalfa, Ladino clover, peas, vetch and potatoes are 
more tolerant. 


Johnson grass: 

Heavy application of TCA, sodium chlorate and 
mixtures of chlorate and boron compounds will con- 
trol Johnson grass. TCA should be used at 50 to 100 
pounds per acre and sodium chlorate at 160 to 640 
Pounds per acre. The lower rates of the chemical 
application are feasible only if applied in the fall 
to Johnson grass which has been mowed or pastured 
during the growing season. These chemicals will give 
eatisfactory results if applied at any time during 
the year but the practical time of application is in 
September, October and November. Adequate moisture 
for movement of TCA into the root and rhizome zone is 
necessary for satisfactory control. Results indicate 
that these chemicals are mre effective when applied 
to stubble or plowed ground than to tall foliage. 


Quack grass: 

TCA is effective for the control of quack grass 
when applied at rates of from 40 to 100 pounds per 
acre. The lower rate may be used if cultivation 
prior to treatment is employed. Sufficient moisture 
to move the chemical to the root and rhizome zone is 
necessary for effective control. The most practical 
time of application is late August through October. 


Control of Annual Weeds 


Post-emergence: 

2,4-D can be used to control many anmual broad- 
leaved weeds but some species are quite tolerant. 
Ammal weeds are more susceptible in the seedling and 


early stages of development and when conditions 
are such as to promote vigorous growth. Some 
weeds which are resistant at later stages of 
growth are readily killed when young and actively 
growing. A dosage as low as 1/8 pound ver acre 
will control some anmal broad-leaved weeds. 
Local authorities should be consulted for infor- 
mation concerning the dosage necessary for the 
control of specific weeds. 

TCA, at 5 to 10 pounds per acre can be used 
in flax for the elimination of weedy ammal gra- 
es other than wild oats, 


Pre-emergence: 

2,4-D can be used for control of both grassy 
and broad-leaved weeds when applied at rates from 
1 to 2 pounds per acre. Dry weather after appli- 
cation may make the treatment ineffective. TCA 
when applied at 5 to 10 pounds per acre will con- 
trol grassy weeds, excepting wild oats, when 
moisture conditions are satisfactory. 
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Small seeded legumes: 

Ladino clover, alsike clover, red clover, al- 
falfa, and le spedeze growing in small grain may 
be treated with the salts of 2,4-D at rates up to 
and including } pound of the acid equivalent per 
acre without serious loss of stand. These treat- 
ments are not recommended, particularly when al- 
falfa is the legume, unless the crop is seriously 
threatened by weed infestations. Applications 
made when the small grain foliage is at least 8 to 
10 inches high decreases the possibility of injury 
to the legume stand. Sweet clover will not tol- 
erate 2,4-D applications. Red clover appears to 
be more tolerant to MCP than to 2,4-D. Dinitro 
sprays are recommended for use in seedling leg- 
umes for the control of small broad-leaved anmal 
weeds. Six to ten pints of a 13 percent prepara- 
tion in 60 to 80 gnllons of water is suggested. 

The application of 2,4-D and dinitro products 
listed above may be made to established stands of 
legumes when top growth is less than u inches in 
height in early spring or immediately following 
harvest. Established stands of alfalfa my be 
treated with 5 to 10 pounds of TCA for control of 
seedling anmal grasses except wild oats. 


Large seeded legumes: 

Post~-emergence treatment of soybeans and peas 
with 2,4-D is not recommended. Peas may be treat- 
ed with 6 to 10 pints of a 13 percent preparation 
of dinitro compounds in 60 to 80 gallons of water 
for control of small annual broad-leaved weeds. 

Pre-emergence applications of chemical have 
given such erratic results thet this practice can 
not be recormended. 


Flax: 

Flax should be sprayed with 2,4-D as soon as 
there is enough emergence of susceptible species 
of weeds to mike spraying practical. Flax may be 
badly injured if sprayed in early bud through 
bloom stages. Amine salts, sodium salts, and 
esters 2,4-D may be used, but smaller applications 
of the esters than of the salts are recommended. 
Flax is mre tolerant of MCP than 2,4-D when equi- 
valent applications are made. Maximum dosage of 
@1l herbicides applied to flax should be less than 
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that applied to cereal crops. Local recommendations 
as to herbicide, dosage and susceptible varieties of 
flax should be followed. 

The dinitros may be used for the control of 
wild metard, stink-weed, and certain other broad- 
leaved anmmal weeds. TCA at rates of 5 to 10 pounds 
per acre is promising for the control of Setaria spp. 


Spring — wheat, oats and barley: 
2, u-D should not be applied to these in crops 
before they have reached a height of 4 to 6 inches. 
A maximum of 4 to 4 pound 2,4-D per acre may be ap- 
lied at the fully tillered stage and a maximum of 
1 to 3/4 pound per acre after the fully tillered 
stage, except from the boot to dough stage, without 
appreciable reduction in yields or viability of the 
grein. Abnormal heads may be produced when treat- 
ments are applied at the earlier stages. The lower 
suggested rates should be considered the maximum 
dosage when esters are used. There are varietal 
differences in the response of oats to 2,4-D. 


Fall planted wheat: 

At its most resistant stages winter wheat or- 
dinarily will tolerate dosages of 2,4-D large enough 
to control most anrmal broad-leaved weeds without 
serious injury to the crop. Fall applications my 
greatly reduce yields and are not recommended. 
Whenever poseible spring applications should be 
avoided from the boot stage until the wheat reaches 
the soft dough. Rates of 4 to 1/3 pound 2,4-D as 
an ester or 1/3 to 2/3 pound 2,4-D as an amine or 
sodium salt will usually be sufficient for anmal 
weed control if applied before the boot stage. 

Large weeds sprayed later in the season to facili- 
tate harvest require more 2,4-D and weed control is 
often not satisfactory. Mere heavy rates are nec- 
essary to control perennial weeds some damage to the 
crop may occur. 


Corn: 

Spreying with 2,4-D can be used to reduce the 
number of cultivations needed and to control some 
weeds in the row or hill. It should not be er- 
pected to replace cultivation, because weeds not 
controlled dy 2,4-D will be given an opportunity 
to increase. Cultivation is needed regardless of 
weedson some 8011 types. No chemical other than 
2,4-D appears economically feasible to use in corn 
fields. 


Post-emergence: 

Spraying should be as early as possible to con- 
trol weeds. Heavier rates can be used with less in- 
jury before the four-leaf stage than later. If nec- 
eseary to spray at any time when the corn is large 
enough to mut the spray under the top leaves by 
means of dropped nozzles, this should be done, un- 
less the weeds are teller than the corn. The spray 
mast strike the tops of the weeds to be most effec- 
tive. A rate of 4 to 4 pound acid equivalent per 
acre is satiefactory, using esters at lower rates 
than amines. Up to 1 pound may be used for resis- 
tant weeds, with probable injury to the corn unless 
it is very young. 

Some injury to corn is to be expected at any 
time. Brittleness and bending or breakage is most 
serious and becomes increasingly common following 
over-all sprays as the corn gets taller. A storm 
or cultivation immediately after treatment my 
ceuse severe loss. High temperatures at time of 
tre went increase corn injury. Hybrids and var- 
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ieties vary in their susceptibility to 2,4-D, but 
not importantly at rates below 4 pound per acre. 
Inbred lines vary more widely, and single-cross 
seed fields should not be sprayed except in an 
emergency, or on inbreds of proven tolerance and 
then at Mnimm rates. 


Pre-emergence: 

Pre-emergence treatments with 2, u- will con- 
trol anmual grasses and some tolerant broad-leaved 
weeds, such as purslane, which are not controlled 
well by post-emergence sprays. On loan soils and 
those of finer texture pre-emergence use of 2, u- 
ie satisfactory if applied 5 to 7 days after plant- 
ing, at rates of 1 to 2 pounds per acre. Isopropyl 
and butyl ester formations are less hasardous to 
the corn than amine salt formations. Dry weather 
after pre-emergence treatments may make them inef- 
fective, and excessive rain creates a hazard to the 
corn. One pound per acre may not control all weeds, 
dut is often more economicel, considering cost of 
materials and hazard to the corn. Soils high in 
organic matter will require larger dosages than 
soils low in organic matter. Pre-emergence appli- 
cations are not recommended on sandy soils. Very 
early post-emergence treatments at pre~emergence 
rates may be superior to strictly pre-emergence 
spraying. An application of 2,4-D at pre-emergence 
rates on the soil and bases of the corn etalks only, 
just after the last cultivation, may prevent the 
emergence of weeds which otherwise might interfere 
with harvest. 


Sorghum: 

The use of 2,4-D for weed control in sorghums 
is recommended only when the weeds cannot be con- 
trolled by cultivation. 2, u-D applications under 
some conditions may cause severe injury. Injury 
is characterized by late maturity, dwarfing of the 
Plant, and possibly death of young plants. Srpay- 
ing during the bloom stage my cause sterility. 

The most common injury is brace root malformation 
which may lower yields. It is recognized that some 
varieties of sorghum are mre resistant to 2,4-D 
than are others. When 2,4-D is used on sorghums 
the minimum dosage for weed control should be used. 
Amine and sodium salts of 2,4-D cause less injury 
to sorghums than ester formations when applied at 
equivalent rates. 


Sugar beets: 

Chemicals which are satisfactory for the con- 
trol of mixed weed populations in beets are not 
nom. 2,4-D salts of Dos and PCP have generally 
produced severe injury to beet stands, when used at 
rates sufficient to control weeds. 

Pre-emergence applications of TCA at rates of 
5 to 10 pounds per acre has given control of 
spp. and may be recommended for farm use in 1951. 
These rates of application will not control estabd- 
lished perennial grasses. Control of broad-leaved 
weeds in besen by pre-emergence treatments does not 
— r to t. feasible with any chemical now avail- 
able. 

Selective control of certain broad-leaved weeds 
can be obtained by application of NaCl. From 200 to 
300 pounds per acre, applied when the weeds have 2 
to 4 true leaves, is required. This treatment is 
not effective on lamb's quarters and purslane. 
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B. Horticultural Crops 


By the wise use of chemicals, it is possible to 
greatly reduce the cost of weeding many horticultural 
crops and to save some crops when wet weather makes 
it impossible to cultivate. However, chemical weed 
control mst not be considered as a substitute for 
all cultivation tut rather should be used to supple 
ment standard cultural practices. There are many 
herbicidal treatments in addition to those listed 
here that may be valuable in certain localities. 
Only those that are of regional interest have been 
included in these recommendations. For other pos- 
sible treatments local authorities should be con- 
sulted, 

Rates of application listed for 2, u-D and TCA 
refer to pounds of acid equivalent. Where a range 
in the rate of application of 2,4-D is given, the 
lower rate applies to ester formations. All 
rates of application are based on over-all cover- 
age. It is often more economical to treat only a 
narrow strip over the row, in which case the appli- 
cation should be reduced accordingly. In general, 
the herbicide treatments suggested here should be 
used only once in any one season. 


Asparagus: 

The use of Stoddard Solvent at 80 to 100 gal- 
lons or 2,4-D at 4 to 1 pound per acre is recommend- 
ed as a pre-emergence treatment to control weeds in 
asparagus seedlings. 2,4-D at 1 to 2 pounds per 
acre is recommended on established beds after disk- 
ing in the spring, during harvest immediately fol- 
lowing a close cutting or following post-harvest 
disking. 


Beans: 

A residual pre-emergence application of 6 to 8 
pounds per acre of dinitrophenols will control most 
anmual weeds in beans. The treatment should be ap- 
plied within 2 days after planting snap beans and 
within 5 days after planting lima beans. 


Beets: 

For the control of anmual grasses, TCA at 8 to 
10 pounds per acre applied at least 2 days before 
any beets have emerged, is recommended. 


Carrots, celery, 4111, parsnips and parsley: 

Stoddard Solvent at 80 to 100 gallons per acre 
gives good control of annual weeds in these crops. 
Apply as soon as most weeds have emerged but before 
any are over two inches high. Do not spray carrots 
or parsnips after the tap root is more than ¢ inch 
in diameter. On celery use only in the seedbed. 


Oaions: 

For the control of weeds that have emerged de- 
fore the onions, Stoddard Solvent at 40 to 80 gal- 
lone per acre can be used as a pre-emergence spray. 
2,4-D as a pre-emergence spray on muck soils is 
being used in some areas but regional recommenia- 
tions can not be made at this time. Post-emergence 
of 2 to 3 percent sulfuric acid at the rate of 100 
gal lone per acre applied when the onions have at 
least one true leaf will control many sm ll 
weeds. Furs lane is controlled only in the coty- 
ledon stage and lamb's quarters and grasses are 
usually not killed. 


Potatoes: 
While mechanical pre-emergence weed control is 
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generally preferred, in wet weather chemical treat- 
mente may be valuable. 2,4-D at 1 to 2 pounds, 
dinitrophenols at 6 to 8 pounds and pentachloro- 
phenol at 15 to 20 pounds per acre have all given 
good results as pre-emergence treatments. 


Sweet corn: 

2,4-D can be used in sweet corn as recommended 
for field corn except that no more than one appli- 
cation should be made. Pre-emergence treatments of 
dinitrophenols at 6 to & pounds or pentachloro- 
phenol at 15 to 20 pounds per acre can also be used. 


Strawberries: 

The use of 2,4-D is suggested for the control 
of weeds in first-year strawberry beds and in non- 
fruiting older plantings. 2,4-D should not be used 
on flowering or fruiting strawberries. Newly set 
strawberry plants should not be sprayed until such 
plants are well established in the soil. 


Raspberries: 


Broad-leaved weeds in raspberries can de con- 
trolled with 2,4-D and dinitors. 


Grapes: 

Annual weeds in grapes can be controlled by 
contact herbicides such es dinitros and penta- 
chlorophenols. 


Apples: 

Poison ivy in apple orchards can be controlled 
with sodium chlorate and ammonium sulfamate. 2, u-p 
and 2,4,5-? or combinations of these should de used 
with caution and then only with close attention to 
local recommendations. Where mechanical methods of 
control of anmula weeds in orchards is difficult, 
contact herbicides can be used effectively. Direct 
contact of the spray with the trees should be 
avoided. 


Ornamentals: 

While several herbicides appear to be promis- 
ing for the control of weeds in mrsery plantings 
and ornamental crops, too little experimental evi- 
dence is available to mike possible general recom 
mendations regarding their use. 


Seedbeds and plantbeds: 

Weeds can be controlled in seedbeds and plant- 
beds with steam sterilisation or fumigation with 
methyl bromide or chloropicrin. 


Waste places: 

Weeds along drainage ditches and fence rows, 
around buildings, under irrigation lines, and other 
waste places can be effectively controlled with oils, 
dinitros, and pentachlorophenols. 


F._Woody Plants 


Both 2,4-D and 2,4,5-T have a definite place in 
woody plant control. Foliage sprays of 2,4-D will 
kill some plants not killed by 2,4,5-T and vice versa. 
Therefore, for general foliage spraying of mixed 
brush populations, where all species are not sensi- 
tive to either 2,4-D or 2,4,5-T, mixtures of 2,4-D 
and 2,4,5-T are recommended. 2,4,5-T is especially 
effective in killing black-berries, mesquite, osage 
orange, poison ivy, and mumerous hardwoods not killed 
dy 2,4-D. ‘The recommendations of qualified experi- 
ment stations should be followed for mesquite. 
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Foliage sprays: 

Woody plants sensitive to either 2,4-D or 2,4, 
5— should be treated with wetting foliage sprays 
containing not lees than 2000 ppm. of acid equi- 
valent (0.2%). Ester formlations are recommended 
for most situations. To reduce hasards to sensi- 
tive crops low volatile type ester formlat ions are 
recommended. Under most conditions ester emisions 
are preferable to oil sprays. To obtain the most 
desirable results when applying 2,4-D, 2. u. r or 
a combination of the two chemicals to shrubs, a 
complete coverage of the whole plant, including 
both stem and leaves is essential. 

The esters of 2,4-D should be applied to sand 
sage at the rate of 1 pound per acre. The amine 
or sodium salts should be used at 1-} pounds. Sand 
sage should not be sprayed if severe drought occurs. 
All forms of 2,4-D can be applied in an oil-water 
emlsion of 1 gallon of 011 and at least 2 gallons 
of water, using an emlsifier or detergent. The 
ester forms of 2,4-D can also be applied in J l- 
lons of 011 per acre. Time of application should 
be obtained from local authorities. 

At the present time no practical technique has 
deen devised that justifies large scale aerial ap- 
plication of herbicides for- control of scrub oak 
and associated species for grassland development. 

Ammonium sulfamate (3/4 to 1 pound to a gallon 
of water) is recommended as a foliage s for the 
control of woody plants resistant to 2,4-D and 2, 
4,5-T or where adjacent sensitive crops would pro- 
hibit the use of growth regulator herbicides. On 
some plants a partial retreatment the following 
year my be required to obtain maximum control. 


Bark and stump treatments: 

Several types of bark and stump treatments are 
being used and others are still in the experimental 
stage. In most cases preliminary tests should be 
made before large-scale operations are attempted. 

Control of some shrubs is being accomplished 
dy spraying the bark in dormant stages. O11 solu- 
tione containing a mixture of 2,4-D and 2. u, 5 ere 
usually used. No optimum concentration has been 
éetermined, but not less than 2 percent should be 
used (16 pounds of acid to 100 gallons.) ‘The least 
regrowth appears when the whole plant is sprayed. 

Woody plants may also be killed by applying 
the above chemicals to freshly cut surfaces of stubs 
and stumps, as well as to frills and cups. This 
type of treatment may be applied at any time of the 
year. Applications should be made to stumps and 
stubs cut as closely as possible to ground level 
or to frille or cups cut in the trunk. Some shrubs 
and trees tolerant of foliage sprays my be killed 
by this method. Ammonium sulfamte applied as a 
dry salt or as a concentrated water solution (4 to 
9 pounds to a gallon of water) to the cut surfaces 
of stumps is recommended to prevent sprouting of 
most svecies of woody plants. The addition of some 
sticker or spreader to water solutions may be nec~- 
essary. 


Basal bark sprays: 

Basal stem and ground line treatments of woody 
plants offer promise as good control measures. Con- 
centrations ranging from 1 to 5 percent acid equi- 
valent of 2,4-D and 2, u. 5 esters in oi] are re- 
commended for trial. The bases, or ground lines, of 
trees and stumps should be thoroughly wetted. 2,4, 
5 has been more consistently effective than 2,4-D 
when these chemicals are used separately. 
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Soil treatment: 

Sodium chlorate, sodium chloride, and borax 
formalations are recommended as soil treatments for 
control of woody plants where these herbicides are 
adapted. These chemicals are especially useful for 
spot treatment when spraying with growth regulator 
sprays is not feasible. Sodium chlorate is useful 
for small patches of brush not sensitive to other 
herbicides and where soil sterility and fire hasaris 
are not problems. Borax is especially adapted for 
5011 sterilization to eliminate brush that consti- 
tutes a fire hazard. 


Mechanical Considerations 
Reduction of cultivation: 

Labor and power requirements for weed control 
in corn may be reduced by pre-emergence applica- 
tions of 2,4D in accordance with recommended prac- 
tices. Under favorable conditions the first and 
possibly the second mechancial cultivation my be 
eliminated. Although application may be made with 
an attachment to corn planters, this practice is not 
recommended because damage to the corn due to leach- 
ing of the chemical my be increased if the chemical 
is applied at this time. There is aleo less chance 
of slowing the planting of the corn if the planting 
and herbicide applications are handled as separate 
processes. 


Plant weeding: 
There is little evidence that the purchase of 
flame weeders is justified for weed control in the 


crops commonly grown in the northern part of the 
NCWCC. 


Nozzles: 

It is recommended that mamfacturers of weed- 
epray nozzles develop a uniform code for numbering 
nozzles to avoid the confusion now existing. A 
system based on discharge rate at some acceptable 
working pressure, type of nozzle and angle of spray 
discharge would be desirable. 


Detasseling type high-clearance equipment: 

Where early-season weed control is the primry 
consideration there is no justiftcation for purchase 
of high-clearance spray machines. High-clearance 
machines are entirely satisfactory for weed control 
operations throughout the season if they are at hand 
for corn borer spraying or late season application 
of nitrogen fertilisers to corn. They are useful 
aleo, when equipped with drop pipes, for lay-by pre- 
emergence applications and for post-emergence spray- 
ing of such lete-season weeds as velvet leaf or 
cockleburs. 


Cleaning combines: 

It is recommended that studies be contimed and 
intensified on possibilities of reducing the time re- 
quired to remove residual materials from combines. 
Consideration of other important weed seed carriers 
should not be overlooked. These include leaky grain 
cars on railroads, uncovered grain trucks, hays, 
feeds, and feeder stock in interstate shipment. 


Improved spray equipment: 

Many hours can be saved by sprayer operators if 
they make a critical study and improvement of their 
procedures. It is recommended that manufacturers 
balance the design of their spray equipment to avoid 
waste of operators' time. Features of design that 
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can often be improved are, facilities for filling 
supply tank, sufficient capacity in pumps and pro- 
vision of effective check valves to permit quick 
shut-off, ami rapid pressure build-up. 


REPORT OF COMMITTEE ON TERMINOLOGY 


Chemical names and designations: 


It is recommended that chemical names shall not 


be combined with alphabetical abbreviations in de- 


signating compounds. 


As an example - the sodium 


salt of TCA should not be stated as NaTCA. The name 
of the chemical is given in (a) followed in (b) by 
the forms adopted for common usage. Results should 
not be reported under trade names or code numbers 


3. 
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2,4-dichlorophenoxzyacetic acid 

(d) 2,4-D, acid (indicate carrier or solvent) 
A, u-, sodium salt 
2,4=D, amine salt (indicate which) 
2 1 b. ester (indicate which) 

(a) 2,4 acid 

(>) 2. u. r. acid 
— 5-T, salt (indicate which) 
2. u. 5, ester (indicate which) 

(a) acid 

(>) MOP, acid 
MCP, salt (state which) 

8 trichloroacetic acid 

d) TCA, acid 
TCA, aumonium salt 
TCA, sodium salt 
Rates and concentrations of the above listed 
materials shall be stated as the acid equi- 
valent. 


5. (a) pentachlorophenol 
(>) POP, phenol (state “in 011“ or other carrier) 
POP, sodium salt 
6. (a) %4,6-dinitro-o-cresol 
(>) ammonium salt 
Doo, sodium salt 
7. (a) u ,6ai ni tro-o-hexylphenol 
(>) oc. phenol (state form or carrier) 
DNOCHP, salt (state which) 
6. (a) %4,6-dinitro-o-sec-butylphenol 
(bv) DNOSBP=phenol (state carrier) 
DNOSBP-amine salt 
DNOSBP-ammonium salt 
9. (a) 
(>) DNOSAP, phenol (state carrier) 
DNOSAP, salt (state which) 
10. (a) phenyl mercuric acetate 
d) 
11. isopropyl-n-phenylcarbamate 
bd) IPC 
12. 8 3,6-endoxohexahydrophthallic acid 
endothal, acid 
(c) endothal, sodium salt 
13. (a) maleic hytraside 
(>) ma 
14. (a) sodium tetraborate 
(>) dora 
15. (a) sodium chloride 
(>) salt 
For the chemicals listed below and 
any others not listed, use the com 
plete chemical name. 
16. ammonium sulfamate 
17. sodium chlorate 


Be- 


18. sodium araeni te 

19. methyl bromide 

20. carbon disulphide 

21. sodium thiocyanate 

22. c@lcium cyanamide 

. sodium cyanamide 
potassium cyanate 

28. sodium isopropyl xanthate 
e @llyl alcohol 


Definition of terms: 
1. Preplanting treatments. 

An application made to the soil before the 
crop seeds or plants are placed in the soil. 

2. Pre-emergence applications are of two kinds. 

(1) Contact pre-emergence - an application 
made after weed emergence but before the 
crop has emerged; 

(2) Residual pre-emergence - which kills 
weeds as they emerge or as the seed germ 
inates, either before or after the crop 
has emerged. 

3. Soil sterilant. 

A material which renders the soil incapable 
of supporting plant growth. Sterilization my 
be temporary or relatively permanent. 

4. Contact herbicide. 

A chemical or combination of chemicals that 
kills by contact with plant tissue but is not 
appreciably translocated. 

5. Low volatile esters. 

The esters of 2,4-D, 2,4,5-7 and other sim- 
ilar herbicidal compounds that have low vola- 
tility should be designated as low volatile 
esters and not as non volatile esters. 

6. Rate and dosage. 

These terms ere synonomous, with "rate" the 
preferred term. Rate refers to the amount of 
active material (such as 2,4-D acid equivalent) 
applied to a unit area (such as one acre) re- 
gardless of percentage of chemical in the 
carrier. 

7. Concentration. 

The proportion of active ingredient in the 
carrying medium may be designated as a percent- 
age by weight or ppm of this medium but state- 
ments of use and recommendations * specifi- 
cations for the use of 2,4-D, 2,4,5-T and other 
herbicides should preferably be as pounds of 
active ingredient per unit volume of diluent or 
carrier. This applies to sprays applied to wet 


or cover as with brush, stumps, basal treatments, 
etc. 


8. Herbicides. 
A chemical known to be toxic to some chlor- 
ophyll bearing plante. 
9. Dormant treatment. 
A dormant treatment refers to an application 
of herbicide to plants that are not in evident 
active growth. 


10, Basal treatment. 


A basal treatment is an application to the 
stems of plants at and just above the ground 
line. 
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Be It Resolved That: 

Due to the confusion and difficulties existing 
at the present time in making standard and uniform 
recommendations for field use of 2, u-D and 2, u. 5 
weedkillers, The North Central Weed Control Conf er- 
ence has gone on record as favoring uniformity in 
active ingredient content of liquid concentrates. 
The Conference recognizes the necessity of varia-~ 
tions in formlae which are a result of improve- 
ments. 

In behalf of the extension services, regule- 
tory agencies, and field operators in weed control 
activities in the North Central area, the Committee 
on Standardization of Formations respectfully 
submits the following suggestions: 

1. ‘That mamfacturers of liquid formations 
of 2,4-D and or 2,4,5-T uniformly adopt an acid 
content equivalent of 4 pounds per gallon. The 
Committee appreciates that certain 2,4-D and 2,4, 
5-T derivatives are not adapted to producing form- 
ulations containing 4 pounds acid equivalent per 
gal 

2. That recommendations for use of these 
materials in field practice be stated in terms of 
gallons, quarts, pints or some equally simple unit 
of liquid measurement readily employed by the aver- 
age spray operator. 

3. That the Committee on Standardization of 
Formiation, in behalf of the North Central Weed 
Control Conference, wishes to express the appre- 
ciation of this Group to mmufacturers of 2,4-D 
and 2,4,5-? for their evident cooperative response 
to a similar request stated in resolution adopted 
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by The North Central Weed Control Conference in anmal 
meeting of 1949. 
Committee on Standardisation of Formiletions 
Arne I. Carlson, Chairman 
Dr. I. M. Stahler 
Mr. T. 7. Yost 
Dr. . P. Sylwester 
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Be It Resolved: 

1. That this Conference extend to the Chamber of 
Commerce of the City of Milwaukee and the management 
of the Milwaukee Auditorium its appreciation and thanks 
for the many courtesies extended during this their 
Seventh Anmal Conference. 

2. ‘That we thank "The Wisconsin Parmer and Agri- 
culturist" of Racine, Wisconsin for the excellent pag- 
— os call service provided during the convention 

3. That we thank Mr. Geo. Briggs and his co-work- 
ers for the excellent arrangements which made possible 
the success of the conference. 

4. Recognition is algo given to the exhibitors 
who have given of their time and means. 

5. Also to Chas. J. Gilbert of South Dakota and 
his co-workers for the excellent educational exhibit 
with which they provided the conference. 

Resolutions Committee 
Henry Lanz, Chairman 
Bough Swink 

O. O. Lee 
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Aadestad, Arden M. (1. 2. DuPont Co.) 1629 Fifth Street, Fargo, North Dakota. 

Abrahamson, Paul . R. (International Elevator Co.) 1113 Fourth Street, Devils, North Dakota. 

Alban, . k., Horticulture Dept., Ohio State University, Columbus 10, Ohio. 

Aldis, Herold (Massey Harris Co.) 915 King Street U., Toronto, Canada. 

Aldworth, Donald 1. (Green Giant Co.) Route 1, Box 36, Beaver Dam, Wisconsin. 

Alexander, C. C. (Geigy Company, Inc.) 62 West Second Street, Bayonne, New Jersey. 

Allan, J. ¥. (Davey Tree Expert Co.) 105 West Lockwood, Webster Groves, Missouri. 

Allen, V. . (American Chemical Paint Co.) Ambler, Pennsylvania. 

Amend, d (Turtle Valley Farm) Route 2, Elkhorn, Wisconsin. 

Anderson, A. C. (McConnon and Co.) Winona, Minnesota. 

Anderson, Carl J. (Iowa Ordnance Plant) Burlington, Iowa. 

Anderson, D. H. (H. D. Hudson Mamf. Co.) Chicago, Illinois. 

Anderson, Bari D. (National Sprayer and Duster Asen.) 4300 Board of Trade Building, 
Chicago 4, Illinois. 

Anderson, ‘nil 7. — of Manitoba) Winnipeg, Canada. 

Anderson, Lyle D. erson Tree Service) 519 Waukegan Road, McHenry, Illinois. 

Andrew, Dwight (Globe Machinery) Webster City, Iowa. 

Andrews, H. J. (Pittsburgh Plate Glass, Corona Chemical Division) 120 Bast Hickory Street, 
Kankakee, Illinois. 

Ashbeugh, F. A. (West Penn. Power Co.) 14 Wood Street, Pittsburgh, Pennsylvania. 

Bakke, A. L. (Iowa State College Dept. Botany) Ames, Iowa. 

Baldwin, Charles R. (Thompson Hayward Chem. Co.) 121 WV. Pershing Road, Chicago 9, 111. 

Ball, Walter ., Dakota Aviation Co., Box 18, Huron, South Dakota. 

Barrons, k. C. (Dow Chemical Co.) Midland, Michigan. 

Bartling, L. E., Dearborn Motors Corp., Birmingham, Michigan. 

Barton, Myron H., Deere and Co., Moline, Illinois. 

Beam, James R., The Larsen Co., Fort Atkinson, Wisconsin. 

Beatty, Robert H., American Chemical Paint Co., Ambler, Pennsylvania. 

Behrens, Richard, 15 West Dayton Street, Madison, Wisconsin. 

Benck, Charles, Worth, Illinois. 

Benck, Robert L., Worth Farms, Worth, Illinois. 

Benham, John . (Benham Supply Co.) Jou Ascade, Elkhart, Indiana. 

Bennett, Russell, (South Dakota Weed Board) 1005 Dilger Avenue, Rapid City, South Dakota. 

Berg, E. E. (Hardie Manuf. Co.) Elm Grove, Wisconsin. 

Berge, Orrin I., Dept. Agr. Engineering, Univ. of Wisconsin, Madison, Wisconsin. 

Berggren, George H., 323 South Barnard Street, State College, Pennsylvania. 

Berggren, Pred R. (Oldbury Blectric Chemical Co.) 19 Rector Street, New York, New York. 

Betulius, Gil, (Hahn, Inc.) Evansville, Indiana. 

Manson, Herold A., Standard 011 Company, Sioux falle, South Dakota. 

Bibbey, R. O., Botany Department, Ontario Agric. College, Quelph, Ontario. 

Bjerken, Sig, 1907 Randolph Avenue, St. Paul, Minnesota. 

Bjornseth, E. E. (I.E. DuPont Company) 228 East Second Street, Perry, Michigan. 

Bogle, Ralph H. Jr., Alexandria, Virginia. 

Bohner, Ray E. (Weed Supervisor) Court House Annex, Sioux valle, South Dakota. 

Bolender, Don (Warren Mamfacturing Co.) Monmouth, Illinois. 

Boldt, Wilson J., The County Seedman, Platteville, Wisconsin. 

Bowers, A. H., Swift and Co., Chicago 9, Illinois. 

Bowling, Ralph, Post Engineer, Sunflower Ordnance, Lawrence, Kansas. 

Bowman, C. C. (Shawno Co. Weed Supervisor) 426 Ohio, Topeka, Kansas. 

Bragg, Frank (Wright Tree Service Co.) 1523 Lindon, Des Moines, Iowa. 

Bragonier, V. K., 620 Ash Aveme, Ames, Iowa. 

Bramsen, S. (Spraying Systems Co.) 3201 Randolph Street, Bellwood, Illinois. 

Brandenburg, J. F. (Standard 011 Co.) 910 South Michigan Avenue, Milwaukee, Wisconsin. 

Brandenburger, R. L., Ralston Purina Co., St. Louis, Missouri. 

Brandes, Gordon A. (Rohm and Haas Co.) 222 FV. Washington Square, Philadelphia 5, Pa. 

Drandriet, Matt, 210 Fourth Street, N. E., Watertown, South Dakota. 

Brandt, Roland C. (Dobbins Mfg. Co.) 1736 South Shore Drive, St. Paul, Minnesota. 

Bray, Albert, Ashland, Kansas. 

Brayton, Bert 0. (Brayton Chemicals Inc.) Box 516, Burlington, Iowa. 

Bray, . . (County Weed Supervisor) Cottomrood Falls, Kansas. 

Briggs, George M., Agronomy Department, University of Wisconsin, Madison, Wisconsin. 

Britt, Alex, Blaney Farms, Madison, Wisconsin. 

Brookins, W. W. (Flax Development Committee) 524 Roanoke Building, Minneapolis, Minnesota. 

Brooks, James . (N.S. Loos and Son Company) Kenosha, Wisconsin. 

Bruner, I. E., Monsanto Chemical Co., Akron, Ohio. 

Brunn, Lynn K. (Atlas Powder Co.) Wilmington, Delaware. 

Brunton, J. G., Kolker Chemica] Works, Inc., 80 Lister Aveme, Newark 5, New Jersey. 
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Bryan, H. L., Western Mercantile Co., Kansas City, Missouri. 
Buchholts, k. P., Department of Agronomy, University of Wisconsin. 
Burdett, Peul E., P. O. Sox 21, Lombard, Illinois. 
Burg, Marlo, E and E Sprayer Co., Waverly, Nebraska. 
Burton, A. . (Northern Ground Spraying, Inc.) 30 East Pershing Street, Freeport, Illinois. 
Buskirk, G. Clare (Pacific Coast Borax Co.) 253 Plymouth Building, Minneapolis, Minnesota. 
Busse, Raymond, Route 1, Arlington Heights, Illinois. 
Butler, C. c. (U. 8. p. 1. Bureau of Reclamation) 1046 Harvard Aveme, Billings, Montana. 
Busicky, A. W. (Minnesota Dept. of Agric.) University Farm, St. Paul, Minnesota. 
Byrnes, J. L., 821 Porter, Wichitia, Kansas. 
Cain, Charles M., Original Bnderes Co., Guttenberg, Iowa. 
Calvin, Frank N. (Farmers Union Central Exchange) Box G, St. Paul, Minnesota. 
Campbell, L. C. (Campbell Mamfacturing Co.) Wallhill, Nebraska. 
Canaga, E. D. (I.E. DuPont Co.) 161 West Wisconsin Avenue, Milwaukee 3, Wisconsin. 
Carlson, Arne E. (1. E. DuPont Co.) 1321 National City Bank Bldg., Cleveland, Ohio. 
Carlyle, Ralph E. (Monsanto Chemical Co.) 1400 South Second Street, St. Louis, Missouri. 
Carnes, A. H. (Pittsburgh Agr. Chemical Co.), 75 East Wacker Drive, Chicago, Illinois. 
Carroll, John 7. (Pacific Coast Borax Co.) 2295 8. Lumber Street, Chicago, Illinois. 
Castain, D. C. (American Potash and Chemical Corp.) 38 8. Dearborn Street, Chicago, Illinois. 
Catherwood, James J. (J. C. Robinson Seed Co.) Valley, Nebraskn. 
Chamberlain, H. H. (Illinois Dept. of Agric.) 603 Armory Building, Springfield, Illinois. 
Chipman, R. N. (General Chemical Division, Allied Chem. Dye Corp.) 40 Rector Street, 

New York, New York. 
Chittenden, Dudley B., Iowa Highway Commission, Ames, Iowa. 
Christensen, Virgil (Roberts Co. Extension Office) Sisseton, South Dakota. 
Clark, Robert J., Hanson Chemical and Bquipment Co., Beloit, Wisconsin. 
Cohn, R. I., Sr., Carrollton Farm Supply co., 314 Merchants Exchange Building, 

St. Louis, Missouri. 
Collier, G. H. (Dobbins Mamfacturing Co.) Elkhart, Indiana, 
Combs, Lloyd L., Missouri State Dept. of Agriculture, Jefferson City, Missouri. 
Cook, Solomon, Dept. of Agronomy, South Dakota State College, Brookings, South Dakota. 
Cordon, Ray M., (Obderdorfer Pump Division) 325 Lenox Street, Milwaukee 7, Wisconsin. 
Corl, C. 8. (Assoc. Producers) 5316 York Avemme South, Minneapolis, Minnesota. 
Coulter, L. L. (Dow Chemica] Co.) 225 Broadway, South Haven, Michigan. 
Crain, Hubert D. (Dow Chemical Co.) 3615 Olive Street, St. Louis, Missouri. 
Crim, Ralph ., University Farm, St. Paul, Minnesota. 
Crouch, W. k., Skelly 011 co., 4409 Roanoke Parkway (I), Kansas City, Missouri. 
Culpepper, V. P., American Cyanamid co., 20 North Wacker Drive, Chicago, Illinois. 
Czarnecki, Stanley, Eddington Metal Specialty Co., Eddington, Pennsylvania. 
Czarnecki, Walter, Eddington Metal Specialty Co., Eddington, Pennsylvania. 
Davidson, k. K. (Gre - Sen Mamf. Co.) 4516 North 37th Street, Omaha, Nebraska. 
Davenport, C. D., Century neering Corp., Cedar Rapids, Iowa. 
Day, G. W. (Standard 011 Co.) 854 McAllister, Benton Harbor, Michigan. 
Delong, Ray (Pittsburgh Plate Glass, Corona Div.) 6633 Kingsbury, St. Louis 5, Missouri. 
Derscheid, Lyle A., Dept. of Agronomy, South Dakota State College, Brookings, 8. Dakota. 
Deuser, Ralph, M. F. A. O11 Co., Columbia, Missouri. 
Dickison, William (K. D. Hudson Mamf. Co.) Bast Illinois Street, Chicago, Illinois. 
Dietrich, Palmer . (Mureidale, Chemical Co.) Route 1, Cedarburg, Wisconsin. 
Digney, Del, Oberderfer Foundries, Syracuse, New York. 
Dillon, W. J. (1. k. DuPont Co.) 1528 “ist Place, Des Moines, Iowa. 
DiVall, Jim, Jim's Spray Service, Montfort, Wisconsin. 
Dosch, Pred (Pacific Coast Borax Co.) 326 Ins. Exchange Building, Sioux City, Iowa. 
Duffy, Loyal, The F. I. Myers and Bros. Co., Ashland, Ohio. 
Dumont, George J, California Spray Chemical Corp., 1612 Mole Aveme, Janesvills, Wisconsin. 
Duncan, Donald P., School of Forestry, University of Minnesota, St. Paul, Minnesota. 
Dunham, B. A., University Farm, St. Paul, Minnesota. 
but ton, V. C., Dow Chemical Co., Midland, Michigan. 
Bavis, Henry J. (I.E. DuPont Co.) 2101 Canal Port, Chicago 6, 1119016. 
Eberhardt. Allen C., A. C. I. Agricultural Supply, 2513 Marshal Street, Manitowoc, Wisconsin. 
Bawards, V. H. (Accessories Mfg. Co. Inc.) 705 McGee, Kansas City, Missouri. 
Egley, Charles D. Jr., (Mutual Dealers Wholesale Inc.) 2361 Humpden, St. Paul, Minnesota. 
Ehman, 8. J. (Hardware Products Co.) Route 4, Sterling, Illinois. 
Eichler, William A. (Velsicol Corp.) 330 . Grand eme, Chicago, Illinois. 
Elder, . C., 720 Stanley, Stillweter, Oklehom. 
Elmer, Howard, Pitteburgh Agr. Chemical Co., St. Louis, Missouri. 
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Elwell, Harry M., 8. C. 8s. Research, P.O. Box 465, Guitine, Oklahom. 
Buting, Neil A. (Michigan Chemical Corp.) Route 2, Box 110, Oconomowoc, Wisconsin. 
Evans, Sterling (Bvans Orchard Supply) 305 Delaware, Kansas City, Missouri. 
Parrell, James J. (American Chemical Paint Co.) Church Street, Marshfield, Massachusetts. 
Affe, Art, County Weed Supervisor, Concordia, Kansas. 
Finch, Burl (Thompson, Hayward Chem. Co.) 909 Second Street South, Minneapolis, Minnesota. 
Fink, Carl B. (Monarch Mfg. Works Inc.) 3000 Wellington Street, Philadelphia, Pa. 
Fink, D. &., Overbrook Drive, Stamford, Connecticut. 
Fisher, B. B., Texas Agr. Expt. Sta., Spur, Texas. 
Pitsgerald, Ray (Thompson Hayward Chem. Co.) 909 South Second Street, Minneapolis, Minnesota. 
Fleetwood, Roses, University of Missouri, Columbia, Missouri. 
Flint, George . (Standard 011 Co.) Whiting, Indiana. 
Fluke, B. C. (Calif. Spray Chem. Corp.) 326 Pennville Street, Pennville, Michigan. 
Foard, V. G. Jr. (American Cyanamid Co.) 4623 Minnehaha Avene, Minneapolis 6, Minnesota. 
Foster, J. Roe (Dominion Experimental Ferm) Regina, Saskatchewan, Canada. 
Foster, Ralph L., Cappers Farmer Magazine, Topeke, Kansas. 
Frakes, M. G. (Michigan Sugar Co.) Saginaw, Michigan. 
Frans, Andrew J. (Pittsburgh Agr. Chemical Co.) 322 North Sarah Street, St. Louis 8, Missouri. 
Fraser, D. D. (Naugatuck Chem. Div. Dominion Rubber Co.) 216 Wildwood Park, 
Fort Garry, Manitoba, Canada. 
Traser, George R., Field Crops Branch, Sask. Dept. of Agriculture, Regina, 
Saskatchewan, Canada. 
French, Stanley, Chem. Corp. of Colorado, 12th and Quinas Streets, Denver, Colorado. 
Friesen, Henry H. (Dominion Experiment Station) Scott, Saskatchewan, Canada. 
Fuelleman, Robert, University of Illinois, Champaign, Illinois. 
Fuller, J. C. I., Neugatuck Chemicals, Winnipeg, Canada. 
Fulton, Martin D., Iakin, Kansas. 
Purrer, J. D., University of Nebraska, Lincoln, Nebraska. 
Gamble, P. B. (o and E Supply Co.) Mankato, Minnesota. 
Garberich, Lloyd L. (7. B. Myers and Bros. Co.) 317 Monroe Street, Fort Atkinson, Wisconsin. 
Gerver, L. W., The Massey Harris Co., Racine, Wisconsin. 
Gaumer, R. Keith, Laverty Seed Farms, Indianola, Iowa. 
Gemmell, Louis G. (Geigy Company, Inc.) 62 F. Second Street, Bayonne, New Jersey. 
Gerdes, Richard E. (Geigy Company, Inc.) 877 St. Paul Avenue, St. Paul, Minnesota, 
Gerdes, B. C. (Geigy Company, Inc.) Box 503, Burlington, Iowa. 
Gerhardt, J. 7. (Kupfer Products, Inc.) 1041 . Wileon Street, Madison, Wisconsin. 
Gibboney, James L. (National Aluminate Corp.) 6216 V. 66th Place, Chicago, Illinois. 
Gideon, J. W. (Dow Chemical Co.) 2541 Cashion Place, Oklahoma City, Oklahoma. 
Gilbert, Charles J., State Weed Board, Brookings, South Dakota. 
Gillette, Roy W. (Agr. Chemical Co.) 1935 Laurel, Joplin, Missouri. 
Girardot, Wayne B. (Agrifirst Chemical Corp.) 2416 North Street, Lincoln, Nebraska. 
Gitlin, Harris M. (Dearborn Motors Corp.) 19 Wellesley Drive, Pleasant Ridge, Michigan. 
Glatthaar, Jack R., Monsanto Chemical Co., St. Louis, Missouri. 
Glennon, V. B. (Am. Feed Mamfacturers Assn.) 53 W. Jackson Blvd., Chicago 4, Illinois. 
Golde, Arnold, Sullivan, Wisconsin. 
Gorman, John J. (Floyd Co. Weed Commissioner) Charles City, Iowa. 
Grause, E. EK. (Monarch Mamf. Works Inc.) St. Paul, Minnesota. 
Grance, George k. (Monarch Mamf. Works, Inc.) 1954 University Avenue, St. Paul, Minnesota. 
Greaney, Frank J. (Line Elevators Farm Service) 765 Grain Exchange Building, 
Winnipeg, Canada. 
Grigsby, B. H., Michigan State College, East Lansing, Michigan. 
Gross, Lawrence, Madison, South Dakota. 
Gullikson, Glenn, Dow Chemical Co., Ortonville, Minnesota. 
Haberman, Warren ©. (Ralston Purina Co.) Bo Brookdale Drive, Webster Groves, Missouri. 
Hagen, H. D. (Wis. Electric Power Co.) P.O. Box 72, Delafield, Wisconsin, 
Bahn, Herbert (John Beau Mfg. Co.) 2201 Stirling, Lansing, Michigan. 
Bahn, Kenneth, un, Inc., Evansville, Indiana. 
Hare, Wm. I. (Chipman Chemical Co.) Bound Brook, New Jersey. 
Hallock, Louis L., Commercial Solvents Corp., Terre Heute, Indiana. 
Bamilton, Roger D. (Ammrillo Cons. Expt. Sta.) P. o. Box 2169, Amarillo, Texas. 
Hanna, R. B. (Unt ted Coop.) 123 8. Broad Street, Room 2602, Philadelphia, Pa. 
Hanrahan, 8. F. (Calif. Packing Co.) 50% North Mein, Rochelle, Illinois. 
Hansche, es“, 3301 Rosalind Avenue, Racine, Wisconsin. 
Benson, Dick U. (Successful Farming) Meredith Pub. Co., Des Moines, Iowa, 
Hansen, J. R., 1907 South Aveme, Middleton, Wisconsin. 
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Hanson, H. C., Hanson Chemical and Equip. Co., Beloit, Wisconsin. 

Harris, H. H., McConnon and Co., Winona, Minnesota. 

Harrison, R. J. (National Aluminate Corp.) 2940 Clermont, Denver 7, Colorado. 

Harry, John B. (Union Carbide and Carbon) 1086 North Broadway, Yonkers, New York. 

Hart, W. H. (Hanson Chemical and Equipment Co.) Beloit, Wisconsin. 

Hastings, Arthur R., Libby, McNiell and Libby, Blue Island, Illinois. 

Hande, . J., Pittsburgh Agr. Chemical co., 350 5th Averme, New York, N.Y. 

Hay, James R., South Dakota State College, Brookings, South Dakota. 

Helgeson, B. A., N. D. Experiment Station, Fargo, North Dakota. 

Helmandollar, Jim, EHelmandollar and Bohner, Lexington, Missouri. 

Hemphill, Delbert D., Whitten Hall, University of Missouri, Columbia, Missouri, 

Henderson, Jim, A. T. Ferrell and Co., Saginaw, Michigan. 

Hervey, Cameron (The Farm Journal) 333 N. Michigan Ave., Chicago, Illinois. 

Hicks, . L., DV Laboratories, Inc., Cedar Rapids, Iowa. 

Hill, Lyle C. (Reasor-Hill Corp.) Jackonsville, Arkansas. 

7 Hoffman, Otto L., 2137 Sunset Drive, Ames, Iowa. 

Hokanson, N., County Weed Supervisor, Sisseton, South Dakota. 

Holen, Walter, W. H. Barber Co., Minneapolis, Minnesota, 

Holl, larry, Libby, McNeil and Libby, Route 3, Janesville, Wisconsin. 

Holm, Leroy, Dept. of Horticulture, University of Wisconsin, Madison, Wisconsin. 

Hookom, D. W. (I.%. DuPont Co.) 5031 DuPont Building, Wilmington, Delaware. 

Hopkins, James D., Hopkine Agr. Chemical Co., 303 BE. Wilson Street, Madison, Wisconsin. 

Horst, Elmer V., Winfield, Kansas. 

Howden, John 8. (Sherwin-Williams Co.) 219 Montrose Street, Winnipeg, Man., Canada. 

Rucksoll, Leroy C. Russell County Supervisor, Russell, Kansas. 

Hughes, William J. . Shell Agr. Laboratory, Modesta, California. 

Hult, B. P. (Geigy Company, Inc.) Box 503, Burlington, Iowa. 

Hommer, Richard W. (Dow Chemical Co.) 1010 Eastman Road, Midland, Michigan. 

Runt, Walter A., Kansas Board of Agriculture, Arkansas City, Kansas. 

Hurlbert, H. H. (Harris Fabricating Co.) Kinsman, Ohio. 

Hurlbut, Lloyd, 2640 Colonial Drive, Lincoln, Nebraska. 

Hutcherson, Ralph, Fort Scott, Kansas. 

Hyde, . V., Weed Supervisor, Harvey Co., Newton, Kansas. 

Hyland, J. A. (Pacific Coast Borax Co.) 2295 8. Lumber Street, Chicago, Illinois. 

Inman, Wallace D. (Wallaces' Farmer and Iowa Homestead) 1912 Grand Averue, Des Moines, Iowa. 

Irey, V. R. (I. 1. DuPont Co.) 161 West Wisconsin Avenue, Milwaukee, Wisconsin. ; 

Jacobs, Homer J., The Davey Tree Expert Co., Kent, Ohio. 

Jones, J. Scott (Pittsburgh Agr. Chem. Co.) 350 Fifth Averme, Empire State Building, 
New York City, N.Y. 

Jaquiss, Jack, Skelly 011 Company, Kansas City, Missouri. 

Jensen, A. O0. (American Cyanamid Co.) 30 Rockefeller Plasa, New York, New York. 

Jensen, Gordon, Gre-Sen Manuf. Co., Mimeapolis, Minnesota. 

Johnson, A. k. (Delavan Mamf. Co.) 3009 6th Street, Des Moines, Iowa. 

Johns ton, O. A. (Private Brands, Inc.) 1620 uuth Street, Des Moines, Iowa. 

Johnson, Dale, Swift and Co., Plymouth, Wisconsin. 

Johnson, F. R. Mathieson Chemical Corp., 408 Edsdale Road, Baltimore, Maryland. 

Johnson, Glenn H., Swift and Co., Chicago, Illinois. 

Johnson, Loren R. (Northern Tree Expert Co.) Box 343, Appleton, Wisconsin. 

Jones, Warren, Agr. Services, Inc., Mimeapolis, Minnesota. 

Josephson, L. M. Agronomy Department, University of Kentucky, Lexington, Kentucky. 

Keenan, Wm. C. (I.E. DuPont Co.) 8500 Wickow, Cincinnati, Ohio. 

Kehlenbrink, George (Green Giant Co.) 1654 . Davis Street, Beaver Dam, Wisconsin. 

Kent, Daniel L., B. . Goodrich Chemical Co., Cleveland, Ohio. 

Kephart, L. V., World Bank, Washington, D.C. 

Kiel, Harold, Thompson, Hayward Chemical Co., Goodland, Indiana, 

Kienzle, Clarence ., The County Seedmen, Platteville, Wisconsin. 

King, Lawrence J. (Carbide and Carbon) 1086 K. Broadway, Yonkers, New York. 

Kircher, Wm. H. (The Parmer) 55 East 10th Street, St. Paul 2, Minnesota. 

Klein, Alfred J. (k. D. Hudson Mfg. Co.) 1704 No. 99th Street, Milwaukee 8, Wisconsin. 

Flinger, David J., Wisconsin Agr. and Farmer, Racine, Wisconsin. 

Klingman, Dayton L., 3344 Dudley, Lincoln, Nebraska. 

Knaus, Robert J., Riverdale Chemical Co., Harvey, Illinois. 

Knight, John, Knight 011 Co., Gallatin, Missouri. 

note, Charles E. (cape Chemical Co.) 33 North Frederick Street, Cape Girardeau, Missouri. 
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Knowles, George, Experimental Farm, Ottawa, Canada. 

Koehler, V. I., Seneca, Kansas. 

Kohlhoff, George, Route 1, Juneau, Wisconsin. 

Krell, James L., Montana Experiment Station, Moccasin, Montana. 

Kratochvil, D. E., South Dakota State College, Brookings, South Dakota. 

Kress, Richard U. (I11. Div. of Highways) 164 DuPage Street, Elgin, Illinois. 

Kromer, O. V., 1120 Emerson Avenue North, Minneapolis, Minnesota. 

Kvamme, T. O., Blaney Seed Farms, Madison, Wisconsin. 

Lambert, Dwight W., Dept. of Agr. and Inspection, Lincoln, Nebraska. 

Lambert, Willard L. (Corn States Hybrid Service) 4013 Lincoln Place, Des Moines, Iowa. 
Lamers, Walter V., Skelly 011 Co. 3639 S. Ashland, Chicago, Illinois. 

Landgraf, John, Dept. of Botany, Michigan State College, East Lansing, Michigan. 
Tange, John R. (Forest Pres. District, Cook County) 4524 W. Congress, Chicago, Illinois. 
Iankie, Leo A. (Automatic Eq. Mfg. Co.) 6621 &th Avenue, Kenosha, Wisconsin. 

Larson, Russell B., Agr. Engr. Building, University Farm, St. Paul, Minnesota. 
Taureto, John J., 720 S. Winchester Aveme, Chicago, Illinois. 

Laverty, Charles 0., Laverty Seed Farms, Indianola, Iowa. 

Lawler, d. H. (Swanly 011 Co.) Fort Dodge, Iowa. 

lawtose, Checter A., 38 South Dearborn Street, Chicago, Illinois. 

Lee, Jim, Ralston Purina Co., St. Louis, Missouri. 

lee, Oliver C., Purdue University, Lafayette, Indiana. 

Leiter, C. D. (The F. E. Meyers and Bros. Co.) Ashland, Ohio. 

lejeune, A. J., Midwest Barley Improvement Assn., Milwaukee, Wisconsin. 

Lemmon, Raymond (Amer. Chemical Paint Co.) 209 South 36th Street, Omaha, Nebraska. 
Levardsen, Norman O., Botany Dept., Michigan State College, East Lansing, Michigan. 
Lewis, D. P. (H. D. Hudson Mfg. Co.) 589 East Illinois St., Chicago, Illinois. 
Lindlief, Clifford I., Lindlief Flying Service, Cherokee, Iowa. 

long, J. Dewey, 6911 Oakridge Road, University Park, Hyatteville, Maryland. 

Loomis, V. E., Dept. of Botany, Iowa State College, Ames, Iowa. 

Loui, Della, uh West Doty Street, Madison, Wisconsin. 

Loveless, J. ¥. (Delavan Mamf. Co.) 414 12th Street, Des Moines, Iowa. 

lovely, Walter G., U. S. Dept. of Agriculture, Iowa State College, Ames, Iowa. 
Lovvorn, R. L., Plant Industry Station, Beltsville, Maryland 

Lund, Bert (The Parmer) 225 York Avemme South, Minneapolis, Minnesota. 

Tuns, Henry, 2220 Monroe Street, Madison, Wisconsin. 

Lurie, C. V. (National Aluminate Corp.) 6216 FV. 66th Place, Chicago, Illinois. 
MacDonald, W. P. (7. E. Peavey and Co.) 912 Grain Exchange, Minneapolis 15, Minnesota. 
MacKay, Scott, Fairview Chemicals Co., Ltd., Regina, Saskatchewan, Canada, 

McBirney, 8. W., Colorado A and M College, Fort Collins, Colorado. 

McCall, d. L. (I.E. DuPont Company) 905 Bertrand, Manhattan, Kansas. 

McCartney, James 8. (Northland Chemical Services, Inc.) 979 W. Idaho Ave., St. Paul, Minnesota. 
McClaskey, C. V., Route 3, Girard, Kansas. 

McCool, John C. (B. F. Goodrich Co.) 1130 Diagonal Road, Akron, Ohio. 

McGinnis, H. J., Chief, Blectirc Section, Forest Protection Hdqtrs., Tomahawk, Wisconsin. 
McKelvey, Keith (Clinton Aviation Co.) Box 67, Dlinton, Illinois. 

McKinster, J. 2. (Public Services Co. of Ind.) 823 Leland Street, Indianapolis, Indiana. 
McCallum, Duncan (Chivuman Chemical Co.) Lincoln, Nebraska. 

Marshall, Ernest R., Cornell University, Ithaca, New York. 

Martin, Dudley C., Botany Department, Michigan State College, East Lansing, Michigan. 
Martin, Dean M., State Weed Board, College Station, Brookings, South Dakota. 

Mason, David D., Plant Industry Station, Relteville, Maryland. 

Massengnle, John T. (Sharples Chemicals Inc.) 2343 19th Street. 

Mather, . J. (Line Elevators Farm Service) 765 Grain Exchange Bldg., Winnipeg, Canada. 
Mathias, John S. (Private Brands Inc.) 4618 Warwick Blvd., Kansas City, Missouri. 
Meggitt, William ¥., 2778 Innis Road, Columbus 11, Ohio. 

Melander, L. V., 111 Federal Office Building, Minneapolis, Minnesota. 

Mercer, M. 2. (Spraying Systems Co.) 4738 F. Lisbon Avemme, Milwaukee, Wisconsin. 
Metzger, Homer J., Oskaloosa, Kansas. 

Miller, Leon (John Bean Mfg. — u Okanekee, Wisconsin. 

Miller, Lloyd k. (John B. Riese Co.) Eldora, Iowa. 

Miller, John H., University Farm, St. Paul, Minnesota, 

Miller, R. G., Laverty Seed Farms, Indianola, Iowa, 

Mitchell, Joe (Helmandollar-Mitchell 011 Co.) 1213-15 Mable Street, Trenton, Missouri. 
Moll, A. C. (Stokely-Van Camp Inc.) 941 N. Meridian Street, Indianapolis, Indiana. 
Moll, Howard W. (Pittsburgh Plate Glass Co.) 1105 North Third Aveme, Wausau, Wisconsin. 
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Montgomery, James T. (Montgomery Airspray) Grand Forks, North Dakota. 

Moorehead, F. G., 410 Moorehead Street, Ida Grove, Iowa. 

Morey, A. P., Lake City Arsenal, Independence, Missouri. 

Morganthaler, David . (Delavan Mamf. Co.) 3007 Sixth Avenue, Des Moines, Iowa. 

Morrison, R. L. (Hart Carter Co.) 655 19th Aveme, N. E., Minneapolis, Minnesota. 

Morgan, T. G. (Gotcher Eng. and Mfg. Co.) Clarksdale, Mississippi. 8 

Moser, Phillip C. (Chem. Corp. of Colorado) 12th and qui nase, Denver, Colorado. 

Muehrcke, B. C., 303 Court House, Milwaukee, Wisconsin. 

Murphy, Dan J. (Monsanto Chemical Co.) 2479 N. 95th Street, Wauwatosa, Wisconsin. 

Murphy, Roy E. (International Harvester Co.) 180 N. Michigan Avenue, Chicago 1, Illinois. 

Mueller, Robert M. (Private Brands, Inc.) Kansas City, Kansas. 

Nelson, Maurice (Farmwell Welded Products Co.) Ixonia, Wisconsin. 

Nelson, Russell T. (Great Western Co.) Box 539, Longmont, Colorado. 

Nichol, Grant (Monitor Sugar Company) Bay City, Michigan. 

Noe, Warden L, State House, Topeka, Kansas. 

Noone, Joseph A. (National Agr. Chemicals Assn.) 910 17th Street, N. ., Washington, D. c. 

Norton, Robert A., Agr. Engineering Building, Iowa State College, Ames, Iowa. 

Nylund, R. E., Div. of fort., University Farm, St. Paul 1, Minnesota. 

O'Connor, Thos. . (Great Lakes Solvents, Inc.) 2530 Boomingdale Road, Chicago, Illinois. 

Olson, Clifford R., Brookfield Seed Co., Hector, Minnesota. 

Olson, Peter J., University of Manitoba, Winnipeg, Manitoba, Canada. 

Palmer, Sid, Wallaces' Farmer and Wis. Agriculturist, Des Moines, Iowa. 

Parker, John R., 828 North Broadway, Milwaukee, Wisconsin. 

Parry, John D., Manhattan, Kanses. 

Pass, Herbert A. (Sherwin-Williams Co.) 2875 Centre Street, Montreal, Canada. 

Pavlychenko, Thomae K. (Amer. Chemical Paint Co.) Toronto General Trust Building, 
Saskatoon, Saskatchewan, Canada. 

Pearson, John H. (General Chemical Division Allied Chem. and Dye Corp.) 40 Rector Street, 
New York, N.Y. 

Pellioni, A. ¥. (Brako Sales Engineers of Ohio) 320 Superior St., Toledo, Ohio. 

Peters, Robert A., Ohio State University, Columbus, Ohio. 

Peters, V. N. (Peters Pest Control Co.) Stevens Point, Wisconsin. 

Peterson, Carl W. (I. E. DuPont Co.) 2101 Canalport Aveme, Chicago 8, Illinois. 

Pfaff, Edw. J., Spraying Systems Co., Cleveland, Ohio. 

Phillips, Edward B., American Can co., 104 South Michigan Aveme, Chicago 3, Illinois. 

Phillips, V. M., U. 8. Dept. of Agriculture, Hays, Kansas. 

Pickard, A. E., Mt. Vernon, Illinois. 

Pipes, G. F., M. .A. 011 Co., Columbia, Missouri. 

Playfair, L. (Manitoba Power Commission) 602 Canada Building, Winnipeg, Manitoba, Canada. 

Pool, John, Edw. J. Punk and Sons, Melvin, Illinois. 

Ports, I. G., Flossmoor, Illinois. 

Pryor, D. K., County Weed I tor, Slayton, Minnesota. 

Putnam, D. H. (Butler Company) EI Dorado, Kansas. 

Radford, George EB. (Rohm and Raas Co.) 222 North Michigan, Chicago, Illinois. 

Rainville, Wallace N. (Gre-Sen Mfg. Company) 628 Colfax Averme North, Omaha, Nebraska. 

Rake, Dale V. (Pacific Coast Borax Co.) Union National Bank Bldg., Manhattan, Kansas. 

Raleigh, S. M., Agronomy Dept., Penn. State College, State College, Pennsylvania. 

Rappe, E. N., Swift and Co. Plant Food Div., Union Stock Yards, Chicago, Illinois. 

Ratajezak, Frank (Dow Chemical Co.) Kewaunee, Wisconsin. 

Raut, Prank, Western Flying Service, Winner, South Dakota. 

Reade, Charles . (Reade Mfg. Co. Inc.) 135 Hoboken Aveme, Jersey City, New Jersey. 

Reade, Richard (Mid-Continent Aerial Sprayers, Inc.) Traer, Iowa. 

Reading, A. J. (Chipman Chemical Co.) 622 South West 66th Place, Chicago, Illinois. 

Reed, H. C., Slayton, Minnesota. 

Reese, Robert 8. (Penn. Line Service) 401 8. Grant Street, Scottdale, Pa. 

Richard, Donald W., Farm Air Co., Princeton, Illinois. 

Riley, Stanley D. (Standard 011 So.) 301 Holmes Averme, Chippewa Falls, Wisconsin. 

Riddle, James R., Ohio Dept. of Highways, Columbus, Ohio. 

Riordan, G. M., I. V. Bell Tel. Co., Ommha, Nebraska. 

Riusthley, Oela, Clyman Canning Co., Clyman, Wisconsin. 

Robertson, C. ., M. 7. A. O11 co., Columbia, Missouri. 

Rohwer, Ted, 2727 Jackson Street, Sioux City, Iowa. 

Rohewets, Stanley, Southwestern Supply Co., Waukesha, Wisconsin. 

Rogers, Donald z. A., 2905 Chase, Denver 14, Colorado. 

Ronan, T. J. Jr., (Pitteburgh Agr. Chemical Co.) 75 . Wacker Drive, Chicago, Illinois. 
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Rosher, Donald, Hercules Powder Co., Wilmington, Delaware. 

Roth, Harold J. (Roth Landscape Service) Box 44, Barrington, Illinois. 

Roth, Rowland T. (Roth Landscape Service) Box Yi, Barrington, Illinois. 

Rudolf, Paul O., Lake States Forest Exp. Station, University Farm, St. Paul, Minnesota. 
Rund, Russell R., co Chemicals, Grand Forks, North Dakota. 

Sardee, Wilbur V., 6320 F. 76th Street, Milwaukee 16, Wisconsin. 

Sass, Walter ., 6032 May Street, Chicago 34, Illinois. 

Schafer, Paul, American Cyanamid Co., 30 Rockefeller Plaza, New York, New York. 
Schifsky, Robert L. (Mclaughlin Agr. Chemicals) 1715 5th Street, 8. ., Minneapolis, Minnesota. 
Schlaphoff, BE. C., I and I Sprayer Co., Waverly, Nebraska. 

Schrader, C. H. (Lyon Chemicals Inc.) 1437 Como Aveme, St. Paul, Minnesota. 

Schrader, Leonard L., Extension Weed Specialist, Brookings, South Dakota. 

Schrader, Phillip C. (Hawiian Pineapple Co.) 324 B Kilani Avenue, Wahiawe, Hawaii. 
Schumam, G. 7. (Cal. Spray) 430 E. Glendale, Appleton, Wisconsin. 

Scott, R. C. (Pittsburgh Agr. Chem. Co.) 195 Dell Avenue, Pittsburgh, Pa. 

Scranton, Albert, Occident Elevator, Powell, Wyoming. 

Sears, M. H., Peerless Machinery Co., Joplin, Missouri. 

Selves, William, Chase Company, Bazaar, Kansas. 

Sels, Edgar (nel Corp.) 59 B. Madison Street, Chicago, Illinois. 

Shafer, Neal B., 110 Plant Industry Bldg., University of Nebraska, Lincoln, Nebraska. 
Shager, B. J. (Int. Harvester Co.) East Moline, Illinois. 

Graham L. Shanks, University of Manitoba, Winnipeg, Manitoba, Canada. 

Shatwell, William E. (Headquarters, 5th Army) 709 Division Street, Barrington, Illinois. 
Sheets, Oren (Riverdale Chemical Co.) 112 k. Jackson, Columbia City, Indiana. 

Simer, Loren J. (Jerome Simer Co.) 422 Stinson Blvd., Minneapolis, Minnesota. 

Sitter, Matt (Riverdale Chemical Co.) Harvey, Illinois. 

Sjoberg, Bertil (Uddeholm Ab) Skoghalisuerken, Skoghall, Sweden. 

Skaptason, J. S. (Sherwin-WilliemCo.) Route 1, Headingly, Manitoba. 

Slife, Fred W., 601 A, Davenport Hall, University of Illinois, Champaigne, Illinois. 
Slough, A. . (7. E. Peavey and Company) Halstad, Minnesota. 

Smith, Don (Chardorfer Foundries Inc.) Syracuse, New York. 

Smith, Hillard L., The Dow Chemical Co., Midland, Michigan. 

Smith, J. Henry (Niagra Chemical Division) Waupaca, Wisconsin. 

Smith, L. H., County Weed Supervisor, Windom, Minnesota. 

Smith, Stanley k. (V. 7. Cox Co.) Santa Ana, California. 

Snyder, Darl B. (Standard 011 Co.) 6857 S. Ridgeland, Chicago, Illinois. 

Sorenson, Eldon, Sevdy-Sorensen, Worthington, Minnesota. 

Sparkowski, Barney (Milw. Co. Park Comm.) Grant Park, South Milwaukee, Wisconsin. 
Spawn, Carrett, Lake Co. Weed Board, Chester, South Dakota. 

Splets, Al (Associated Producers Inc.) LeSueur, Minnesota. 

Spry, Clyte (State Dept. of Agriculture) State House, Des Moines, Iowa. 

Stahl, Charles A., State Dept. of Agriculture, Lansing, Michigan. 

Stehler, L. M. (U.S. Dept. of Agriculture) South Dakota State College, Brookings, South Dakota. 
Staller, V. A. (Staller Distributing Co.) Morton, Illinois. 

Staniforth, David W., Botany Department, Iowa Agric. Experiment Station, Ames, Iowa. 
Steece, Henry M., 0. B. 8s. U.S. Dept. of Agriculture, Washington, D. C. 

Steinmets, Walter . (National Aluminate Corp.) 837 Garfield Station, Oak Park, Illinois. 
Stenberg, J. N. (Consumers Power Co.) Jackson, Michigan. 

Sterling, 0. R., Alta. Dept. of Agriculture, Edmonton, Alberta, Canada. 

Steward, Roderik (Dow Chemical Co.) 919 Fourth Street, Nevada, Iowa. 

Stone, B. . (Pittsburgh, Agr. Chemical Co.) 136 FV. 15th Averme, Denver, Colorado. 
Stone, Robert (Monarch Mfg. Works, Inc.) 1608 Maple Aveme, Haddon Heighte, New Jersey. 
Stower, C. E., Worthington, Minnesota. 

Strohm, John (Country Gentleman) 510 Burbank, Woodstock, Illinois. 

Stucky, H. B. (McPherson Company) Moundridge, Kansas. 

Summerfield, David . (Sta-Rite Products) Delavan, Wisconsin. 

Sunderland, V. V. (Dow Chemical Co.) Midland, Michigan. 

Swanson, Charles R., Botany Department, North Dakota Agricultural College, Fargo, North Dakota. 
Sweet, Robert D., Dept. Horticulture, Cornell University, Ithaca, New York. 

Swingle, ¥. B. (Wisconsin Agriculturist) Racine, Wisconsin. 

Swink, Hugh, Okla. State Board of ., Oklahoma City, Oklahom. 

Qwisher, I. M. (Rohm and Baas Co.) Midland Bldg., Kaneas City, Missouri. 
Sylwester, E. P., Dept. Botany, Iowa State College, Ames, Iowa. 

fafuru, Anthony, American Chemical Paint Company, Ambler, Pa. 

Talley, Paul J. (Lion 011 Company) El Dorado, Arkansas. 
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Tanner, Glenn A. (Engine Parts Mfg. Co.) 24282 Center Ridge, Westlake, Ohio. 

Tans, Gerry W. (Southeastern Supply Co.) Waukesha, Wisconsin. 

Taylor, Clifford E. Univ. of Illinois, Cook County Expt. Sti., Des Plaines, Illinois. 
Tibbitts, Theodore V., 414 N. Lake Street, Madison, Wisconsin. 

Tilton, Robert L. (Edw. J. Funk and Sons) Kentland, Indiana. ; 

Tinker, Jack (Master Sprayers Inc.) 3119 Roosevelt Road, Kenosha, Wisconsin. 
Tischler, Nathaniel (Sharples Chemicals, Inc.) 317 Laconey Aveme, Palmyra, New Jersey. 
Tomasek, H. F. (Pittsburgh Agr. Chem. Co.) 322 k. Sarah Street, St. Louis 8, Missouri. 
Torkelson, O. J., Fargo Foundry Co., Fargo, North Dakota. 1 

Totton, Edward J. (Consumers Power Co.) 124 Sladwie Street, Lake City, Michigan. 
Ulvin, 0. A., University Farm, St. Paul, Minnesota. 

Van Gelurve, John, 0. L. 7. Bibbins Hall, Ithaca, New York. 

Van Liere, V. P., (Rohm and Haas Co.) 609 Midland Bldg., Kansas City, Missouri. 
Vavra, Harold G. (Aeronautics Commission) 408 First Street, Bismarck, North Dakota. 
Viehmeyer, Glenn (University of Nebraska, Platte Expt. Station) North. Platte, Nebraska. 
Vodrey, . C. (National Grain Co.) 512 Grain Exchange, Winnipeg, Canada. 

Wadleigh, Weldon (Riverdale Chemical Co.) 324 z. 147th Street, Harvey, Illinois. 
Wagner, R. L. (Fertilizer and Chemical Supply) Huntington, Nebraska. 

Walgenbdach, Gene (Mammoth Spring Canning 05. J Oakfield, Wisconsin. 

Walker, Wm. ¥. (Zastman Mam. Company) Manitowoc, Wisconsin. 

Walker, William H. (International Harvester Co.) East Moline Works, East Moline, Illinois. 
Walkinshaw, Warren V. (Aircraft Spraying and Dusting) Gardner, North Dakota. 
Waliberg, John H. (Dow Chemical Co.) 1906 Fargo Ave., Des Plaines, Illinois. 

Walter, Edward A. 10115 F. Cold Spring Road, Milwaukee 14, Wisconsin. 

Walsh Mamf. Co. (C. W. Walsh) Charles City, Iowa. 

Wanek, Clarence R., 1135 Jenifer Street, Madison, Wisconsin. 

Wangerin, R. R. (Monsanto Chemical Co.) St. Louis, Missouri. 

Warden, Robert L. Dept. of Agronomy, Montana State College, Bozeman, Montana. 
Warren, G. F., Dept. of Hort., Purdue University, Lafayette, Indiana. 

Warren, J. C. R. (Naugatuck Chemicals) Elmira, Ontario. 

Watson, A. J. (Dow Chemical Co.) 225 Broadway, South Haven, Michigan. 

Waters, H. 0. (Southwest Sprayer and Chemical Co.) Box 487, Waco, Texas. 

Wenger, Otto BE. (U. 8. Rubber Co.) 2122 N. 29th Street, Kansas City, Kansas. 

Went, . W. (Calif. Institute of Technology) Pasadena, California. 

West, R. D., Tryco Mamf. Company, Forsyth, Illinois. 

Wetterman, John, Arlington Heights, Illinois. 

Whelan, Don B. (Private Brands, Inc.) Kansas City, Kansas. 

Whitmer, Ralph H. (Green Giant Co.) Belvedere, Illinois. 

Whornhow, George (Amer. Chemical Paint Co.) 154 - 7th Street, Idaho Falls, Idaho. 
Widdifield, R. B., State College Station, Fargo, North Dakota. 

Wider, Martin F., Room 632, 2000 2nd Street, Detroit 26, Michigan. 

Wierengs, M. . (Calif. Spray Chemical Corp.) Box 129, Maryland Heights, Missouri. 
Wigg, Ralph (American Chemical Co.) Lincoln, Nebraska. 

Willard, C. J., Dept. of Agronomy, Ohio State University, Columbus 10, Ohio. 
Williams, D. A., Agsco Chemicals Inc.) Grand Forks, North Dakota. 

Williams, Paul (John Powell and Co.) 350 North Clark Street, Chicago, Illinois. 
Wilson, C. B. Jr., (1. B. DuPont Co.) 5015 DuPont Building, Wilmington, Delaware. 
Winter, C. R. (John Powell and Co. Inc.) 350 K. Clark Street, Chicago, Illinois, 
Winter, Orvan V. (Camp Atterbury) Clifford, Indiana. 

Witman, z. D. (Pittsburgh Plate Glass Co.) Fifth Avenue and Bellefield, Pittsburgh, Pa. 
Witt, Robert E. (Dearborn Motors) 2911 N. Wilson, Royal Oak, Michigan. 

Woestemeyer, V. J., Kansas State College, Canton, Kansas. 

Wolcott, Art (Farmers Union Central Exchenge) 706 Grand Averme, Billings, Montana. 
Wolf, Dale ., DuPont Company, Wilmington, Delaware. 

Wood, H. E., Room 169, Legislative Building, Winnipeg, Canada. 

Wookey, Earl A., V. E. Barber Company, Minneapolis, Minnesota. 

Worsella, V. V., Dept. of Agronomy, South Dakota State College, Brookings, South Dakota. 
Woyahn, Jerry (Riverdale Chemical Corp.) 324 . 147th Street, Harvey, Illinois. 
Wycoff, Charles (Ford Co.) City, Kansas. 

Yahnke, B. L. (Green Giant Co.) LeSueur, Minnesota. 

Yerkes, John (Frank Mfg. Co.) 111 Main Street, Mentone, Indiana. 
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Yingling, Dean I., 514 West 3rd Street, Topeka, Kansas. 

Yost, T. ., State House, Tope, Kansas. 

Young, Dale V., U. S. D. A., Spur, Texas. 

Zahnley, J. V., Dept. of Agronomy, Kansas State College, Manhattan, Kansas. 

Zerkel, R. 8. (Mathieson Chemical Corp.) 1354 Thormrood Place, Columbus, Ohio. 
Zimmerman, V. B. (American Cyanamid Co.) 25 Wilber Street, Belleville, New Jersey. 
Zimphress, Dwight V. (Edw. J. Funk and Sons) 505 . Joliet Street, Ottawa, Illinois. 
Zinter, Clinton, . I. Peavey and Co., Minneapolis, Minnesota. 

Zuhl, Herbert A. (Dow Chemical Co.) 3414 College, Kansas City, Missouri. 
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Accessories Manufacturing Company, Inc., 301 Admiral Blvd. . .. . Kansas City 6, Missouri 
A. T. Ferrell and Company, . Michigen and Wheeler St., ... . . Saginaw, Michigan 
Allis-Chalmer Manufacturing Company ........ + „„ Milwaukee, Wisconsin 
American Chemical Paint Company ᷑ : .. Ambler, Pennsylvania 
Chemical Corporation of Colorado, . 12th Ave. at Quives ... . Denver, Colorado 
Chipman Chemical Company, Inc., Box 309 999. ++ + + Bound Brook, New Jersey 
Delavan Manufacturing Company, 3007 Sixth Avenue des Moines 13, Iowa 
Dow Chemical Company, The... . . « Midland, Michigan 

I. and EB. Sprayer Company... . Waverly, Nebraska 
Wédington Metal Specialty Company 
. I. DuPont de Nemours and Company 
Engine Parts Manufacturing Company, The - «+ Cleveland 13, Ohio 
Farmwell Welded Products Company .....+ + +++ + « « « « « Ixonia, Wisconsin 
Food Machinery and Chemical Corp., John Bean Division .... . + Lansing 4, Michigan 
Frank Manufacturing Company, Ine „ Mentone, Indiana 
Geigy Compeny, Inc. 89-91 Barclay Street .... .. ev York 6, 1. 1. 
Bebe. „ „„ „ „ „ „„ Evansville, Indians 
Hanson Chemical and Equipment Company... . - Beloit, Wisconsin 
Hardie Manufacturing Company, le „ Budson, Michigan 
Hart-Carter Company... ++ +++ Minneapolis, Minnesota 
R. D. Hudson Manuf. Company, 569 East Illinois St., . Chicago 11, Illinois 
Hypro Engineering, Inc. 404-10 Wash. Avenue North . . Minneapolis 1, Minn. 
Mercer Company, The, “738 West Lisbon Avenue + + Milwaukee 6, Wisconsin 


8 Wilmington 98, Delaware 


« e+ Eddington, Pennsylvania 


Yonarch Manufacturing Works, Inc., 2501 East Ontario St., Philadelphia 34, Pa. 
Obverdorfer Foundries, Inc., 3245 South Lenox Street Milwaukee 7, Wisconsin 
Original Enderes Conp Guttenberg. Iowa 
Pacific Coast Borax Company, 253 Plymouth Building. .. Minneapolis 3, Minn. 
Pittsburgh Agricultural Chemical Company, 350 Fifth . New York 1. I. 1. 

Reasor-Hill Corporstion, 301 Admiral Blvd. . . . + Kansas City 6, i ssouri 
Riverdale Chemical Company, 324 East 147th Street „ Harvey. Illinois 

Speedy Sodak Manufacturing Company ......+. +++ +++ Sioux Falls, Souch Dakota 
Thompson-Hayward Chemical Company, 121 ,. Pershing Road ..... Chicago 9, Illinois 
Tryco Manufacturing Company, The. ....+ ++ +++ ++ « « « Forsyth, Illinois 

Warren Manufacturing Company, Ine. © Monmouth, Illinois 
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